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RE: Otsego Paperboard plant Hydraulic 0il Spill -
HYDROGEOLOGIC ANALYSIS REPORT

Dear Mr. Blauwkamp:

Enclosed is a hydrogeologic analysis report for the Otsego
Paperboard Plant in Otsego, Michigan. This report was prepared
by STS Consultants, Ltd. under agreement of Menasha Corporation
Purchase Order No. 4806263, dated January 31, 1986.

The objective of this study was to investigate possible soil
and groundwater contamination by hydraulic oil. The site is
located on the north side of the Paperboard Plant and under the
chip conveyor in the wood yard. Specifically, this study
included the performance of soil borings, installation of
monitoring wells, soil and groundwater sampling and analysis,
conceptual development of remedial actions, and preparation of
an engineering report.

This report is submitted in draft form for your review. If you
have any questions regarding the enclosed document, please feel
free to contact us.

Sincerely,

STS CONSULTANTS, LTD.

_ N ‘&N\% f.zz]/z.ﬁ,w

Bernard B. Sheff, EIT Timothy K. Dahlstrand, P.E.
Assistant Project Engineer Vice President
BBS/1ch

STS Project No. 1073
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1.4 INTRODUCTION 1’

The Menasha Corporation owns and operates a paperboard plant {;~4
4

Otsego, Michigan. A hydraulically operated conveyor for
unloading wood chips was installed in 1981 in the chip vyard.
Hydraulic oil losses from the conveyor have occurred since
its installation. A review of o0il purchase records from 1981
through the present suggests that 5,080 gallons or more of
hydraulic oil may have been lost. It appears that the oil
leaks discharge to the ground surface. A vicinity map of the
project site noting the approximate location of the oil spill
is shown on Figure 1.

The objective of this study was to assess the soil and
groundwater contamination at the site. Specifically, this
would include estimation of vertical and horizontal extent of

contamination, and possible methods of remediation of the site.

The purpose of this report is to present the results of the
hydrogeologic analysis performed, and remedial action
alternatives. The scope of this project included the
following:

A, Reconnaissance - Collect all available information
regarding the geology and past history of the site.

B. Subsurface Explorations - Perform soil borings and install
monitoring wells to classify the subsurface soil
conditions, identify groundwater elevations, and sample
groundwater at the project site. Several geophysical
techniques were also utilized in an attempt to estimate

the horizontal extent of contamination.

Y
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Assessment of Hydrogeologic Conditions =~ Estimate
groundwater flow directions, groundwater quality, and
estimate, i1f possible, limits of soil and groundwater

contamination.

Conceptual Development of Remedial Actions - Develop
several possible remedial alternatives to reclaim the
groundwater aquifer which had been contaminated.

MENO01685
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2.0 ANALYSIS OF DATA BASE

As part of this study, site reconnaissance was performed to
develop a better understanding of the area surrounding the
Menasha Paperboard Plant. This included review of previous
geotechnical and environmental studies performed at the site,

and well driller's logs for the plant water supply wells.

2.1 Previous Geotechnical and Environmental Studies

In recent years, a number of geotechnical and
environmental studies were performed by STS Consultants
for the Menasha Paperboard Plant. Specifically, these
studies have developed a general understanding of the
project site with regard to major soil types and

stratigraphy. The previous studies include:

o Geotechnical analysis for the Spent Liquor/Sludge
Storage Facility in 1981 (Reference 1).

o Site development plans, design of liners for lagoons,

and construction testing in 1982 (Reference 2).

o] Hydrogeologic report for new tank and sludge pond in
1982 (Reference 3).

o Closure plans for sludge landfill in 1982 (Reference
4).

These reports indicate that the predominant soil types
will be granular fluvial outwash, with stringers of fine
grained soil.
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2.2 Existing Production Well Information

Well and pump service inspection reports for Menasha
production wells $5 and #4 were collected and reviewed as
part of this study. The inspection records are included
in appendix A.

Well #5 was drilled in 1978. The well is 76 feet deep and
has a gravel pack with a 12 inch diameter, and 15 inch
screen. The well was last tested on February 3, 1984. At
that time, the well produced 257 gpm with 39 feet of
drawdown and a total dynamic head of 302 feet. The 2zone
of influence of this well is estimated at 380 feet by the

Menasha Engineering Department.

Well #4 was drilled in 1967. This well is 87 feet deep
with a gravel pack approximately 12 inches in diameter

- with a 25 inch screen. The well was last tested on
February 3, 1984. This well produced 273 gpm with 37 feet
of drawdown and a total dynamic head of 294 feet. The
zone of influence of this well is estimated at 308 feet by
the Menasha Engineering Department.

Well 45, which lies approximately 578 feet south of the
chip conveyor, is the closest well to the chip conveyor.
Therefore, this well has the greatest possibility of
impacting the water levels about the chip conveyor. As
stated above, the zone of influence of this well was
estimated at approximately 368 feet. However, this is
based on simplified geologic model and does not take into
account the Kalamazoo River. It is possible that the

drawdown from Well #5 does reach to the chip conveyor.
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3.8 SUBSURFACE EXPLORATION AND LABORATORY ANALYSIS
PROCEDURES

As part of the hydrogeologic study at the Menasha Paperboard
Plant, a subsurface exploration and laboratory testing program
was performed. This program included the sampling and analysis
of both soil and water. The objective of this data collection
and analysis program was to provide the parameters necessary
for the hydrogeologic assessment. The scope of this program
included the following:

A, Perform soil borings to assess the subsurface soil
stratigraphy and soil types;

B. Estimate the level, flow direction, and velocity of the
groundwater;

c. Perform geophysical surveys to estimate the horizontal

extent of contamination.

D. Assess groundwater quality;
E. Scan soil samples for the presence of volatile organic
vapors.

The following sections provide detailed descriptions of the

various subsurface exploration, laboratory analyses, and field
tests which were performed.

3.1 Soil Borings and Monitoring Wells

A total of four (4) soil borings were performed by STS
Consultants, Ltd. at the Menasha Paperboard Plant.
Borings performed by STS at the Menasha Paperboard Plant
were performed with a track mounted CME-45 drill rig.
Soil samples were collected during drilling, in general
accordance with ASTM specification D 1587-67, "Standard
Method for Penetration Test and Split Barrel Sampling of
Soils". This method is described in the field procedures
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section of Appendix B. These borings ranged in depth from
34 feet to 41.5 feet, and were performed using hollow stem
augers. After drilling and preliminary soil
classifications were complete, 2-inch diameter PVC
monitoring wells were installed in soil borings b-1, B-2,
and B-4, Monitoring well MW-1 was installed with 20 feet
of $18 slot PVC screen, and backfilled with pea gravel.
Wells MW-2 and MW-4 were installed with 15 feet of #1¢
slot PVC screen and backfilled with pea gravel.

Drawing #1 shows the location of all soil borings and
monitoring wells utilized 1in this study. Table $1
summarizes pertinent elevation data for each of the wells
and soil borings. The tops of all monitoring wells were
referenced to a benchmark which is described as the floor
slab of the wood chip conveyor building. The exact
elevation of this benchmark is not known and was assigned
an arbitrary elevation of 100.04. Boring logs and well

construction diagrams are provided in Appendix A.

Specific details regarding the soil conditions at the
boring locations are indicated on the respective soil
boring logs. Stratification lines on these logs show the
approximate transition from one soil type to another; they
are not intended to indicate an exact geological change.

Variations between borings can occur.
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TABLE #1

MENASHA CORPORATION - HYDROGEOLOGIC STUDY
SUMMARY OF SOIL BORINGS AND WELL INSTALLATIONS

Soil Boring/Well
Designation

B-1/MW-1
B-2/MW-2
B-3

B-4/MW-4

Elevation (feet)

Top Of Ground Top Of Bottom Of
PVC Pipe Surface Screen Screen
92.59 92.80 84.50 60.60
94.52 94.50 75.50 60.50

N/A 99.00 N/A N/A
93.03 93.20 68.70 53.70

MENO01690



3.2 Geophysical Explorations

Several geophysical techniques were utilized to estimate
the horizontal extent of contamiantion at the Menasha
Paperboard Plant. Specifically, the geophysical methods
utilized included electrical resistivity, electromagnetics
(EM) and photo-ionization detection. Each of these

geophysical test methods are described in detail below.

3.2.1 Electrical Resistivity

The electrical resistivity testing was performed by
placing a current electrode down the monitoring well
with the second current electrode at large distance.
Potential readings were then taken in the line of the
two current electrodes wusing various potential
electrode spacings. The predominant direction of
exploration was south from the monitoring well
location as this area was accessible and not
obstructed by wood chip piles. The area to the
northeast was obstructed while a short line could be
done to the northwest. The results of the potential
readings are shown in Figure 2. The electrical
resistivity test results are discussed in a later
section of this report.

3.2.2 Electromagnetics (EM)

Electromagnetic readings were ©performed with a
Geonics EM-31. These readings were performed over a
fairly broad area. The reading methodology consisted
of a general walk over the site to establish typical
background levels, and then grid lines were
established so that actual reading could be taken. A
contour map of the raw EM readings is shown on
Drawing 1. The EM results are discussed in a later
section of this report.

-3- MENO01691
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3.2.3 Volatile Organic Compound Scans

As each soil sample was removed from the borehole, it
was quickly placed in a clean, air-tight soil sample
jar. Upon the sample's return to the laboratory, it
was analyzed for the presence of volatile organic
compounds, using an HNU model 181 photo-ionizer. The
HNU meter is a portable trace gas analyzer used to
measure relative concentrations of various organic
vapors. The sensor consists of an ultra-violet light
source, and a 9.8 electron volt lamp, which has the
ability to ionize organic species without effecting
the major components of the air. Prior to taking HNU
meter readings of the soil samples, the background
air quality was recorded.

Because the HNU photo-ionizer was calibrated using
benzene gas, a compound with ionization
characteristics similar to the organic compounds
found in petroleum products, meter readings can be
interpreted as parts per million (PPM) of volatile
organic compounds in the soil gas. It is not
possible to conclude that other contaminants,
requiring a greater ionization energy did not exist
in the samples tested.

Shown on Table #2 are the readings which were
obtained when the volatile organic compound scans
were performed on the soil samples obtained at the

Menasha Paperboard Plant.
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TABLE 2
MENASHA CORPORATION
INVESTIGATION OF HYDRAULIC OIL SPILL
VOLATILE ORGANIC COMPOUND SCAN - VOC'S (PPM)

MW-1
Depth EL = 92.7 ft.
g - 1.5 N/R
2.5 - 4 . N/R
5 -6.5 N/R
7.5 - 9 N/R
19 - 11.5 N/R
12.5 - 14 N/R
15 - 16.5 N/R
17.5 - 19 > 1
20 - 21.5 N/R
22.5 - 24 N/R
25 - 26.5 N/R
38 - 31.5 N/R
32.5 - 34 N/R

Background = 1 ppm.
N/R = No Reading Above Background.
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3.2 Analytical Testing Laboratory Results

Burmah Labs of Pontiac, Michigan, an analytical testing
laboratory, performed water gquality analyses for water
samples which were retrieved from the thr=e STS monitoring
wells, at the site. Analyses were also performed on
selected soil samples gathered during the subsurface
exploration. Finally, a product sample of the suspected
contaminant was analyzed.

3.2.1 Water Quality Analysis

The water samples collected from wells MW-1, 2, and 4
were analyzed for volatile organic compounds (VOH),
chlorides, sodium, and calcium. The water samples
were retrieved from the monitoring wells using a
clear lucite well bailer. In order to collect the
water samples and correctly assess and gather any
free product which might be present, the following
sampling protocol (modified from Reference 5) was
used:

1. The well bailer was cleaned and a new sampling
rope was attached.

2. The bailer was lowered to the water surface and
slowly put into the water column approximately
1.5 feet. The bailer is fitted as a bottom
seated check valve to allow water samples to
enter the bailer from the bottom.

3. The bailer was extracted slowly, and once at the
surface, the free product thickness (if any) was
assessed.

4. If no free product, cloudy, or oily appearance
is noted on the bailer or its contents, the
sample is discarded and the well is purged of 3

water volumes and all samples are collected. 1If
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the 1initial bailer shows free product or
evidence of dissolved product, the VOC sample
is collected from the top water and the well is
then purged 3 volumes before collecting any
other samples which might be required.

5. The bailer is cleaned with soap and water, and
the sample line is replaced before the next well

is sampled.

Once the samples were recovered from the wells, they were
refrigerated and transported to the testing laboratory.
Analyses were then performed only on the supernatant
liquid. No analyses were performed on any filtered or
precipitated sediments which might have been present.

Table #3 presents a water quality analysis summary for the
monitoring wells and the product sample.

The results of the volatile organic scans are presented as
a range for each chemical species. The water samples
were analyzed for wvolatile organic compounds by gas
chromatography methods, EPA No. 681 and 682. The purpose

of these analyses was to scan for gross contamination and
provide a method for matching contamination in wells with

possible sources. No attempt was made to further define

the amounts of each parameter which were in each sample.
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TABLE 3
'MENASHA CORPORATION

INVESTIGATION OF HYDRAULIC OIL SPILL
WATER QUALITY ANALYSIS

Water Quality MW-1 MW-2 MW-4
Parameter

*p.p.m,

**Yolatile Organic

Compounds N/D N/D N/D

Chloride 85 70 319

Calcium 369 690 949

Sodium 50 15 189

*Milligram/liter unless noted.
**Detection limits microgram/liter.

N/D = no response over detection limits of 1 microgram/liter.
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3.2.2 Soil Sample Analysis

During the subsurface exploration, discrete soil
samples were collected in sterile sample jars. These
jars were sealed and returned to the STS Soils
Laboratory. Except for classifying, the soil samples
were not opened until they were received at the

analytical laboratory in Brighton, Michigan.

To minimize the possibility that cross contamination
between soil samples did not occur, specific field
protocol was used, which involved washing of soil
samplers with trisodium phosphate between each
sampling.

Once at the test laboratory, oil and grease fractions
in the soil samples were stripped using Freon Gas.
The results of the oil and grease analyses are shown
in Table 4.

A VOC scan was performed on one sample, Bl-S8 (17.5
to 19.5 feet), of the oil and grease collected in the
Freon. The same methods of analysis as described in
Section 3.2.1 were used. The purpose of this VOC
scan was to determine the type of o0il and grease
which might be present. The results of this scan
showed the o0il and grease in the soil was entirely
pertroleum distillates (approximately 22,000 mg/kg.)
with the lightest fraction (a distillate of
approximately 28 carbons).
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Depth

g - 1.5
2.5 - 4

5 - 6.5
7.5 - 9
19 - 11.5
12.5 - 14
15 - 16.5
17.5 - 19
20 - 21.5
22.5 - 24
25 - 26.5
38 - 31.5
32.5 - 34

-17-

TABLE 4

MENASHA CORPORATION

INVESTIGATION OF HYDRAULIC OIL SPILL
IL AND GREASE ANALYSIS OF SOIL SAMPLES (Mg/Kg)

Surface Elevation

MW-1
92.7

58
13
8709
8200

- Denotes no sample
* Approximate water depth on 4-10-86
** Detection limits 5 mg/kg.

MW-2
94.5

189890
219
71
170
19

11*

MENO01699
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3.2.3 Product Analysis

One sample of the mobil hydraulic oil, the suspected
contaminant, was analyzed by the gas chromatography
method, EPA No. SW81l@ & 828. The results of this
scan showed that the oil was entirely petroleum
distillate, both heavy and light fraction. The
purpose of this analysis is to develop a "finger
print® of the suspected contaminant so that GC
analyses of the contaminated soils could be compared.
The results of the "finger printing" method of
contamination by GC will be discussed in the analysis

section, to follow.
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HYDROGEOLOGIC ANALYSIS OF SITE

4.1 Site Geology

The geologic setting of the Menasha site is the result of
glacial deposition and the 1later reworking of these
glacial deposits. The bedrock of this area consists of a
lower Mississippian Age <coldwater shale. The top
elevation of this bedrock unit varies between 588 and 558
feet above sea level. The bedrock is overlain by 288 to
250 feet of glacial material.

Soil borings performed at the site indicate that the
overburden of the site consists primarily of sands and
outwash covering glacial till. Granular soils encountered
consisted primarily of light brown, fine to medium sand
with traces of gravel. Several soil samples taken
indicate that the sand is representative of what could be
termed a beach sand. The beach would be oriented just
north of a glacial lake which once existed. Located
approximately 35 feet below the surface and under the sand

lies a cohesive sandy clay layer.

A geologic cross section of the site is shown on Drawing
2. Of specific interest to this study is the sandy clay
strata encountered in Boring #3. The continuity of this
clay layer is unknown at this time. However, based on
other borings reviewed in this area, it 1is 1likely that
strata is discontinuous.

MENO1701



a

-2¢-

4.2 Groundwater Conditions

The groundwater monitoring wells installed at the site
were constructed with well screen intersecting the water
table. On one occasion, the water levels in these three

wells were measured. The results of the survey 1s shown

below:
WATER SURFACE ELEVATION
Ground Surface Date
Well No. Elevation . 4-10-86
1 92.80 65.82
94.5 66.31
93.2 59.57

The general direction of groundwater flow at the site
appears to be from northeast to southwest, directly
towards water supply well §5. However, the silty clay
layers encountered in Boring #3 probably affects the local
flow patterns. Furthermore, the groundwater flow
directions at this site are probably also affected by the
water fluctuations in the Kalamazoo River and the pumping
schedules of wells #4, #5, and possibly #8.

The vertical component of groundwater flow was not
measured at this site. All STS monitoring wells showed

good recharge during development.

4.3 Geophysical Analysis

As discussed in Section 3.3, three geophysical methods
were used at the project site. There were electrical
resistivity, electromagnetics, and soil gas analysis.
These results will be discussed below.

MENO01702
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The electrical resistivity testing results suggested an
anomaly approximatély 75 feet south of MW-1, as evidenced
by a sharp rise in electric potentials (see Figure 2).
Boring #3, located at this anomaly, identified the sandy
clay strata shown on Drawing 2 and discussed in Section
4.1.

The electromagnetic work which was done at the site
resulted in the contour map presented on Drawing 1. This
survey identified a major conductive anomaly, located
approximately 258 feet south of Mw-1. To explore this
feature, MW-4 was located in the center of this anomaly.
Analysis of water samples form this well showed elevated
levels of calcium, sodium, and chlorides (Table 3). It is
believed that this contamiantion originated from the chip
conveyor where large quantities of calcium chloride and
sodium chloride are used to de-ice the chipper approach
during the winter. The implications of these elevated
salt levels will be discussed in Section 4.6.

Photo-ionization scans were performed on soil samples and
the borehole during the drilling of MwW-1. Furthermore,
soil samples collected from MW-1 were scanned in the
laboratory. All scans showed no indication of organic
hydrocarbons, except sample 8, where a reading only
slightly above background was noted. Sample 8 also was
discolored from the natural brown sand, to gray. It is
believed that due to the relatively non-volatile nature of
the hydraulic oil, that only high concentrations of oil
would register a significant reading.

MENO1703
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4.4 Analysis of Soil and Product Sample

As presented earlier, soil samples were collected and
analyzed for oil and grease content. Furthermore, one of
the samples, S-8 of Boring 1, was analyzed using gas
chromatography methods. Finally, a sample of hydraulic
oil collected in the chip conveyor bailing was analyzed
using G.C. methods.

The results of the oil and grease analysis, those shown on
Table 4 are superimposed on Drawing #2 the geologic
cross-section. Upon inspection of this drawing, several
features are apparent. First, several slugs or wetted
plumes of o0il and grease appear to be suspended in the
soil strata. This is apparent by the areas of high
concentration bordered by areas of very low concentration.
Furthermore, it appears that the geology has favored
movement towards well MW-1, as evident by the higher
levels of contamination in ths well, caused by the coarser
sand and gravel in the first 9.5 feet of this well.
Finally, relatively low levels of oil and grease were
evident below the measured water table.

The product which is evident below the water table could
have migrated there during time when the water table was

temporarily depressed by seasonal variation or pumping.

The reéults of the G.C. analysis on the soil sample were
compared with the results from the products analysis.
Based on the chromatograph of the product and extract from
sample B1-S8, the contaminate in the soil is hydraulic oil
of the type collected from the chip conveyor building.

MENO01704
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4.5 Water Quality Analysis

The results of the water quality analysis are shown on
Table 3. Prominant on this table are the relatively high
levels of chloride, calcium and sodium in well MW-4, and
the overall high 1levels of ~calcium in all wells.
Furthermore, no responses of volatile organic compounds
above 1 p.p.b. (microgram/liter) was observed in any of
the samples from the wells.

The purpose of installing well MW-4 was to investigate the
soil conductivity anomally observed during the
electromagnetic survey. It 1is believed that this
anomaly was possibly caused by salt, used to reduce Iice
build-up on the approach of the chip conveyor. The
relatively elevated levels of chloride, calcium and sodium
in well MW-4 account for the EM anomaly.

MENO01705
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TABLE 5
MENASHA CORPORATION - HYDROGEOLOGIC STUDY
MONITORING WELL WATER QUALITY
VS.
NATIONAL DRINKING WATER STANDARDS
National &
Secondary
Water Quality Drinking
Parameter Water Normal*~*
Standards Constituents Well
(mg/1) mg/1 in Groundwater #1
Chloride 259 101000 85
Calcium 250* <199 3640
Sodium - <200 50

*Recommended Limit - not enforceable.
**Reference ©

***Reference 7

MENOQ1706

Well
32

70
690
15

Well
$4

319
940
180
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The levels of chloride in well MW-4 exceed the National
Secondary Maximum Contaminant levels. However, these levels

are only recommended and are not enforceable.

The high chloride level could impart a salty taste to the water
from production well #5, since groundwater from MW-4 probably
enters well 5. The levels of calcium in all wells are

elevated but should not be objectionable for human consumption.

STS recommends that Menasha evaluate the results of the water
quality analysis, as reported. Specifically. the high 1levels
of calcium will cause detrimental effects on the plant's
piping. Furthermore, the methods of de-icing on the conveyor

should be reviewed.

-25- MENOQ1707
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5.6 CONCEPTUAL REMEDIAL ALTERNATIVES

As part of this study, several remedial alternatives are based
on existing information and are developed to best fit the site

constraints as they are recognized at this time.

Currently, four methods of remedial action are apparent. First
would be the "no action®™ alternative. Secondly there 1s the
installation of spill contaminant and an impermeable layer over
the spill layer. Thirdly, would be the complete removal of
contaminated soils to background levels, and finally,

biological degradation of contamination.
5.1 No Action

Soil sample analysis for o0il and grease have shown soil
contamination extending from the ground surface to and
into the groundwater table. However, groundwater analysis
has shown no contamination above 1 ppb. A no action
alternative in this case would include a groundwater
monitoring program. The groundwater from wells Mw-1, 2,
and 3, should be analyzed for volatile organic hydrocarbon
and petroleum distillates on a six month basis.

It is conceivable that the no-action alternative is only a
stop-gap response, since hydraulic oil in significant
concentrations in the soil column is expected to
eventually reach the water table, causing significant

contamination.

In addition, with this alternative, the soil surface would
still be open to additional leaks of hydraulic oil. The
probability of organic soil and groundwater contamination
opens Menasha Corporation to possible pollution
liabilities.

MENO01708
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5.2 ©Spill Containment

Specifically, spill containment is a three phase

alternative which would include:

o Building spill containment;
o] Placement of an exterior asphalt spill containment;
o Monitoring program.

Building spill containment would basically consist of
curbs about the interior of the oil storage building.
These curbs would contain all oil leaks to the building
interior and leakage from the doorway.

The exterior containment system would consist of an
impermeable concrete liner under the entire area where
hydraulic oil could leak if a hydraulic line break occurs.
The system would be designed such that differentiation
between stormwater runoff and hydraulic oil could be
accomplished so that stormwater inflow is minimized. Most
likely, the containment area would be fitted with stoplogs
so that all liquids would be held in an open ponded area.

If the liquid in containment is only stormwater, it could
be diverted to a separate storm drain system. If the

containment is holding hydraulic oil, the stoplogs could
be opened and the oil will flow down a flume to the waste
0oil sump.

An alernative to diversion of o0il wastes and stormwater
would be the containment of all spills and stormwater in
one area. An oil skimmer pump could remove the surface
0oil from this containment and the skimmed effluent could
be sent to the incinerator. The contaminated stormwater

would be treated by the white water system of the plant.
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The cost of the containment slab would be on the order of
$35,000 to $40,0088 for a 5" thick industrial reinforced
slab with water stops. Including site preparation and
piping for stormwater diversion, this alternative could
cost approximately $50,0800 or more.

5.3 Total Excavation of Contaminant

An anonymous contact was made to the Michigan Department
of Natural Resources (MDNR) regarding the contamination
which was discovered at the chip conveyor. The contact
person was Mr. Galen Kilmer of the Plainwell District

office. Mr. Kilmer outlined a two phase project:

o] Remove contaminated soil to detection 1limits (rather
than background reading);
o Develop a spill prevention plan which incorporates

procedures for subsequent clean-up of spills.

The cost for complete excavation of the contaminated soil
alone would be approximately $62,000 for 28,000 C.Y. This
does not include disposal of the soil or trucking.

Furthermore, this cost does not include reconstruction of
the chip conveyor system or backfilling. Total costs are

expected to exceed $130,000.00.

5.4 Biodegradation

Biodegradation by micro-organisms could be used to consume
the oil wastes in the soil. This method includes the
installation of an irrigation system or pump system to
artificially raise the water table under the chipper ﬁo
completely saturate all contaminated soil. Then,
micro-organisms present in the soil are nourished with

nutrients injected through the irrigation system. This
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the o0il contamination,

although it would be the most costly solution.

Bench

scale tests would have to be run on both the

contaminate and site groundwater to determine applicable
flow rates of nutrients.

5.5 Summary

Four possibly remedial alternatives have been presented.

The table below ‘summarizes

disadvantages of each alternative:

Remedial
Alternative

No-Action

Spill Containment

Advantage

Low initial cost;
<$500.00/year

Closes surface to more

spills of hydraulic
oil.

Infiltration to surface
is halted, thereby
slowing the vertical
movement of the oil
currently suspended in

the sand.

the advantages and

Disadvantage

Surface is left open to

increased contamination

movement.

Menasha is left completely
unprotected from liability.

Menasha is still held open to
liability if large amounts of

oil ever reach the groundwater.



Soil Excavation

AV’
Biodegradation

Based
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Initial cost of installation

is low compared to-complete

site clean-up; approximately

$5glggg'6ﬂc

Complete removal of all

contaminated soil.

Not disruptive to chip

conveyor operations.

Consumption of all

contamination in the
soitl.

Costs are generally less

Cost for excavation alone is
greater than $62,000.

Removal and reconstruction of

chip conveyor required.
Purchase new backfill.

Soil must be disposed of as a
hazardous material.
Approximately 2 years for
complete clean-up.

Bench tests must be run to

evaluate feasibility, timing,
and final costs.

than excavation & disposal.

the table above, the

alternative of spill

containment appears to be the most viable alternative.
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

6.1 Summary

Menasha Corporation owns and operates the Otsego
Paperboard Plant in Otsego, Michigan. The plant is
located on the east side of Farmer Street, on the north
side of the Kalamazoo River. Leaks of hydraulic oil from
the chip conveyor have caused soil contamination. 1In
order to estimate the extent of contamination, this
hydrogeologic study was performed.

This report provides an assessment of the existing
hydrogeologic <condition 1in the wvicinity of the <chip
conveyor. Furthermore, this study estimates the vertical
extent of soil contamination which has been found.
Specific items which have ©been addressed include;
groundwater elevations, groundwater flow directions, types
of contamination, and several alternatives to remediation
of the site.

The following section summarizes conclusions and

recommendations which have been developed as a result of
this hydrogeologic investigation.

6.2 Conclusions & Recommendations

Following is a 1list of conclusions and recommendations
which have resulted from this hydrogeologic study:

A, Contamination from hydraulic soil in concentrations
up to 22,008 mg/kg have been identified at the
project site. The contamination concentrations vary
with depth, with relatively high concentrations
enclosed by areas of relatively low concentrations.
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Soil contamination has been identified below the
water table although no groundwater contamination
from organic compounds above detection limits has
been identified. The oil contamination below the
water table was probably caused by fluctuations in

the water table caused by pumping.

Groundwater contamination from calcium and chlorides
has been identified with electromagnetic methods.
This contamination has most likely originated from
applications of salt on the chipper approach.

General groundwater flow appears to be from the NE to
the SW. Local geologic anomalies will alter the flow
patterns. Pumping from the plants supply wells will
also alter this pattern.

The geology of the site consists of sand and gravels
interbedded with lenses of silty clay.

The no-action alternative is probably not acceptable
since continuing hydraulic oil contamination would
probably occur. Also, the flushing action of
infiltration water could contribute to more rapid

hydraulic o0il movement through the soil.

Total soil removal is not feasible, since it would

disrupt operations of the chip conveyor system.

Installation of a biodegradation system, which would
consume the o0il contamination in the soil, would

require additional analysis to determine feasibility.
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The most viable remedial alternative is a spill
containment and disposal system in conjunction with a
monitoring program. The specifics of this sytem

would need to be developed and reviewed by Menasha
Corporation.
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LOG OF BORING NUMBER
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STS Consuitants Ltd.

PROJECT NAME

INVESTIGATION OF
HYDRAULIC OIL SPILL

ARCHITECT ENGINEER

PETROLUEM ODOR. OBTAINED
FLICKER OF NEEDLE ON H'NU
METER. 2,SAMPLES 8-12 AND S-13
HAD LIGHT FILM OF OIL ON
OUTSIDE OF SPLIT SPOON WHEN
EXTRACTED FROM BOREHOLE.

BORING ADVANCED TO 32.5 FT.
USING HOLLOW STEM AUGER.

INSTALLED MONITORING WELL.
SEE WELL INSTALLATION DIAGRAM

TOP OF PVC ELEVATION 92.58 FT.

SITE LOCATION .O. CNCONF NED CTMPRESSIVE STRENGTH
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1 __BRO - e
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13| s/
: n N {SCc-SH)_
.
END OF BORING
20
NOTES t ,SAMPLE S-8 HAD

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL
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STSConsultants Lid. | HYDRAUL IC QLIL SPRILL
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TOINS FTa
OTSEGO, MICHIGAH \ ) 3 " 5
PLASTIC WATER LIQUID
w LMIT % CONTENT % LUMIT %
LZ) x.———_—*————ﬂ
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5 sé iL LITTLE GRAVEL - TRACE SILT - 1
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BrowH FINE SAND - TRACE \
SILT - MOIST TO SATURATED - /
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INSTALLATION DI1AGRAM,
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU THE TRANSITION MAY BE GRADUAL #
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- F MENASHA PAPER CORP. - ‘ B-2
A PROJECT NAME INVESTIGATION OF ARCHITECT ENGINEER
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OTSEGO, %I1CHIGAN 1 2 3 a s
PLASTIC WATER LIQUID
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2 wl2 DESCRIPTION OF MATERIAL -
Slot el 3 10 20 0 40 50
I 5 z {0}l Eu' + + + N
A B O e 22
g 4]z ilald g
8 @d|3|3|3]0 z- ) spavoamo
S 1 & | &| & | sURFACE ELEVATION 94.5% FT. 3 PENETRAT N BLOWS.FT
10 20 30 40 SO ’TI
3T BROWN FINE SAND - TRACE /
9|s GRAVEL - TRACE SILT - MOIST "ﬂ@
TO SATURATED - EDIUM DENSE ///A
TO VERY DENSE. (sm) /
T - //
g BROWN SANDY CLAY - TRACE
GRAVEL - WET - STIFF. (cL) #»-A’/ i
10| S v\z 9
e
END OF BORING < N 1‘L
CAL 1 BRATED PENETRPMETER
40
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INSTALLED MONITORING WELL.
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INSTALLATION DI AGRAM,
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A FIELD WELL INSTALLATION DIAGRAM

STS Consultants Lid.

END CAP WITH HOLE 1) TYPE OF PIPE?
- .
o NDPIPE?\ GALVANIZED, STAINLESS, OTHER

YES|OR NO 2) TYPE OF PIPE JOINTS?

BELLED, COUPLINGS, {THREADED,| OTHER

STANDPIPE 3) TYPE OF WELL SCREEN
STICK-UP GALVANIZED, STAINLESS, OTHER

4 screensize _ #10 slot

0

CONCRETE

1 { cross ouT iF NoT USED) 5) INSTALLED PROTECTORPIPEW/LOCK? YES OR |NO

4—»»4——-»]
4’

I 8) WAS SOLVENT USED? YES OR |NO
o | BENTONITE 7) WAS DRILLING M
POWDER |
¥ SOLID AUGER, [HOLLOW STEM AUGER,
f WATER, REVERT, BENTONIT
8) DID STANDPIPE COME UP WHEN CASING WAS PULLED?
BACKFILL YES OR [NO
MATERIAL ) HOW WAS WELL DEVELOPED?
sail PUMPING, SURGING, COMPRESSED AIR
cuttlngs

10) TIME SPENT FOR WELL DEVELOPMENT?
5min.,, 15min, 30min., OTHER

TIP OF WELL TO GROUND SURFACE

32" 11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
-~ PIPE DIA. 5gal., 10¢gal., 15gal, OTHER
2‘0 12) WATER CLARITY BEFORE DEVELOPMENT?
! SCH. o CLEAR, TURBID, OPAQUE
13) WATER CLARITY AFTER DEVELOPMENT?
BENTONIFE CLEAR, TURBID, OPAQUE
1 PELLETS ! !
y (CROSS OuT IF NOT USED) 14) DID THE WATER SMELL? YES OR NO
SHACASAND. [
# (CROSS OUT IF NOT USED) 15) WATER LEVEL SUMMARY
A
PEA GRAVEL |3 WELL 1) DE!Z’TH FROh;tT. SBARh;DPIPE AFTER INSTALLATION
20" | CONCRETE SAND SCREEN |20' ~ —28&Ftor
{ ONSITE SAND LENGTH ! 2) OTHER MEASUREMENTS:
Y \ DATE , Ft.FROMT, ST. PIPE
BOTTOM CAP
(cﬁ‘o%:;,',}ﬁ":,, WITH HoC E5 DATE , Ft. FROM T, ST. PIPE
L
) YES OR NO DATE , Ft.FROMT, ST. PIPE
Y DATE , Ft. FROM T, ST. PIPE
WellNo._MW - 1 DATE INSTALLED___02-07-86 DRILL RIG___Bombadier
ws DRILLER Dick Carlsan DRILL CREW Alan Branstrom/Tom Gentner
JOB/CLlENT Menasha Paper COrp . STS JOB No. 1073

Fw: 1.883
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FIELD WELL INSTALLATION DIAGRAM

1)

MANHOLE INSTALLED?

YES| OR NO

4

TYPE OF PIPE?
GALVANIZED, STAINLESS, OTHER

TYPE OF PIPE JOINTS?
BELLED, COUPLINGS, |THREADED,] OTHER

TYPE OF WELL SCREEN
GALVANIZED, STAINLESS, OTHER

scReeNsize _ 10 Slot

A
t e ONCRET Em\ET E §) INSTALLED PROTECTOR PIPEW/LOCK? YES OR
i 6) WAS SOLVENT USED? YES OR
7) WAS DRILLING MUD USED?
@m HOLLOW STEM AUGER]
WATER, REVERT, BENTONITE -
S 8 DID STANDPIPE COME UP WHEN CASING WAS PULLED?
:; BACKFILL YES OR
] MATERIAL 9 WATER LEVEL SUMMARY
g 1) DEPTH FROM T. STANDPIPE AFTER INSTALLATION?
3 2 Ft. or DRY
2
) 2) OTHER MEASUREMENTS:
o0 B DATE , Ft. FROM T, ST. PIPE
- PIPE DIA.
] in. DATE , Ft. FROM T, ST. PIPE
2 SCH. _40 _
o § emcUsED DATE , Ft. FROM T, ST. PIPE
o
o BENTONITE DATE , Ft. FROM T, ST. PIPE
= PELLETS
2' at Ground )'
Surface
A Y
PEA GRAVEL WELL
for screen, SCREEN | o0
soil cutting LENGTH
Y above screen | \
4 \
MATERIAL
(CAOSS OUT IF NOT
DRILLED)
]
Well No._ M - 1 DATE INSTALLED_ 02-07-86 DRILL RIG__Borbadier

DRILLER _Dick Carlson

JOB/CLIENT Menasha Paper Corp.

DRILL CREW _Alan Branstror/Tom Gentmer

STSJOBNo, _ 1073

FW: 1.983
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Y " FIELD WELL INSTALLATION DIAGRAM
STS Consuitants Ltd.

END CAP WITH HOLE ") IYEE OF PIPE?
N S TANDIIAES GALVANIZED, STAINLESS, OTHER
YES OR NO 2) TYPE OF PIPE JOINTS?
- b(-% BELLED, COUPLINGS, [THREADED| OTHER
A
} STANDPIPE 3) TYPE OF WELL SCREEN
0 STICK-UP PVC] GALVANIZED, STAINLESS, OTHER
. Y 4 sScreensize _ .010
A
1. q} g ONCRETE 1 5 INSTALLED PROTECTOR PIPE W/ILOCK? manhole
y
y 6) WAS SOLVENT USED? YES OR [NO
1.0 BESL%NE';E 7) WAS DRILLING MUD USED?
\ SOLID AUGER, HOLLOW STEM AUGER]
i WATER, REVERT, BENTONITE _
S 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED?
g BACKFILL YES OR
> MATERIAL 9 HOW WAS WELL DEVELOPED?
a TTines PUMPING, SURGING, COMPRESSED AIR
> Luttings
34.0 2 10) TIME SPENT FOR WELL DEVELOPMENT?
U2 5min., 15min., OTHER
T}
o 11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
- L1 . 1 "
j PIPE DIA. 5 ga 0 gal Sgal., OTHER
; Soa in. 12) WATER CLARITY BEFQRE DEVELOPMENT?
= | S ,‘;C—‘LQ—USED) CLEAR, TURBID, IOPAQUE
o A 13) WATERC FTER DEVELOPMENT?
= BENTONIFE CLEAR, [TURBID,| OPAQUE

y (CROSS OUT IF NOT useD) |

14) DID THE WATER SMELL? YES OR [ﬁ_g

SHAGA-SAND
} ICROSS OUT IF NOT USED)

al an -

__J 15) WATER LEVEL SUMMARY
' PEA GRAVEL | weee | 1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
CONCRETE SAND [+] 2l SCREEN ' 29.0 _ Ft orDRY
{ O E SAND [ | LENGTH ! 157 2 oTHER MEASUREMENTS:
\ \V,\ DATE , Ft. FROM T, ST. PIPE
BOTTOM CAP
(c'f.ﬂo’%s:o%?.',ﬁ'a, THoeCar DATE , Ft. FROMT, ST. PIPE
HLLED)
YES OR NO DATE , Ft.FROMT, ST. PIPE
ysancdy clay DATE , Ft. FROM T, ST. PIPE
Well No. 2 DATE INSTALLED 03-17-86 DRILLRIG_CHE 45
DRILLER John Wrignt DRILL CREW Bruce Penfield
JOB/CLIENT _ Menasha Paper STSJOBNo. 1973

FW. 1.583
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-~ FIELD WELL INSTALLATION DIAGRAM

STS Consuitants Ltd.

- END CAP WITH HOLE Y TYPEOF PIPE?
D CAP WiTH HC lpvc. GALVANIZED, STAINLESS, OTHER
YES OR NO 2) TYPE OF PIPE JOINTS?
__ “ BELLED, COUPLINGS, [THREADED| OTHER
r 3
STANDPIPE 3) TYPE OF WELL SCREEN
0 STICK-UP PVC,| GALVANIZED, STAINLESS, OTHER
Y 4) SCREEN SIZE .010
.‘ A} C ﬂ
ONCR i
5 J enoss NCRETE LRI IF 5) INSTALLED PROTECTOR PIPEWiLOCK? Mmanhole
I 1 6) WAS SOLVENT USED? YES OR |NO
1.0 | BENTONITE 7) WAS DRILLING MUD USED?
Uy SOLID AUGER, HOLLOW STEM AUGER,
7y WATER, REVERT, BENTONITE
5] 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED?
E BACKFILL YES OR |NO
3 MATERIAL 9 HOW WAS WELL DEVELOPED?
T — ING, , PR AlIR
o oiiines PUMPING, SURGING, COMPRESSED
51]20.8 10) TIME SPENT FOR WELL DEVELOPMENT?
e smin, 15min, BOmin] OTHER
S
130 © 11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
e 5gal] 10gal. 15gal. OTHER
et S PIPE DIA. g2 92 g
w ST in. 12) WATER CLARITY BEFORE DEVELOPMENT?
2 | SCHt CLEAR, TURBID, [OPAQUE
o i 3 13) WATER CLARITY AFTER DEVELOPMENT?
%— BENTONTE 3 CLEAR, [TURBID| OPAQUE
Y (CROSS OUT IF NOT USED) s 14) DID THE WATER SMELL? YES OR
SHACA-SAND
4} (CROSS QUT IF NOT USED) §- 15) WATER LEVEL SUMMARY
* T VELOPMENT?
PEA GRAVEL WELL 1) D3E5PTH FRON;tTO? o:r:rDPIPE AFTER DE
17| CONCRETE SAND . SCREEN [ 5° :
ON-SITE SAN N .
b [SITE SAND o 5 LENGTH | 2 omermeasuRemenTs:
\ \\,\ DATE , Ft. FROM T, ST. PIPE
MATERIA BOTTOM CAP
(c,,o{%sﬁouy \L WITH HOLE> DATE Ft. FROMT, ST. PIPE
1L
’ YES OR NO DATE Ft. FROMT, ST. PIPE
y fine sand DATE Ft. FROMT, ST. PIPE
Well No. 4 DATE INSTALLED__ 03-13-86 DRILLRIG__ CME 45
= DRILLER __John Wrignt DRILL CREW Ron Lucian
JOB/CLIENT tfenasha Paper STS JOB No. 1073

Fw 1983
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Water Supply Coniraciors
SCs50

RPM

PUTAP

METER RE

IS PSESINTLY
ELECTRICAL DATA WITH PUMP

WELL 8 PUMP SERVICE INSPECTION REPCRT

J'v‘-'NER Merasha Corporation

CITY Czcs=zao STATE Michican

NELL NO. LOCLTION _12° E of Loeding Dotk & 10' S. of RR

DIA. 30" % 12"CEPTH 76" TYPE WELL Crzvel Wall

SCREEN 1D 12" SCRESEN LENGTH__15' %;T%F T&:RE' 61’ gé?%sw SSWW

CATE ORILLED 1970 _ DATES OF CLEANING1S71,73,74,7€,78,80,82,83

SATE INSPECTED___2-3-84 PERSON TO CONTACT Ron Thixton _
CCNTACT LOCATION At Plapt PHONE __ F1l€-£92-8141

f ] DATE STATIC G.AM. PLLE'QZDE‘EG |F‘R‘TSS‘JRE %i‘?b%a‘%

i CRIGINAL 1970 26" 500 69" l 11.6
EEE_R:L‘AGST 1983 23" 257 55 ’ . _8.0
PP | 1983 23" 271 68’ | 100# 6.0 |
PR R 10ss 23" 257 62' | 104% 6.5
- _ o FLANGE OR

1eST WILL BE COMPLETE THROUGH: TOP OF CHECK MZTER TERERTK SIZE
TOTAL PUMP SETTING _Z52%' MOTCR HP 3SAR CRIVE VOLT S 440zpm_ 1760
PUMP MFG. tavpe/Floway  seRriAL NUM3ZR__63962 AIRLINE LENGTH 73"
RATED CAPACITY: 500 gpm;_ 247" TDH; OPERATING PRESSURE

DATE INSTALLED 1970  pATES OF OVERHAUL 1976,81

IS CHECK VALVE LEAKING? YES___NOX__DCES STWFFING 80X HAVE sp;wos&o_gggmgg_uﬁ"
THE FOLLCWING IS TO BE PERFORMED DURING EACH INSPECTION:

CHANGE MOTCR OiL & GREASE X REPACK PUNP GreEase pump___ X

QUIRED No
CEVELCPING

IN OPERATION 33-33-3%,

PROJ
257 _Gem _302'TDH- (‘UR\E

ECT
ACITY 500 Gpm_240' 1oH

VOLTS;

E
CA

PS; PHLSE

MATER!IALS NEZDED TO CLEAN WELL:_Drop out 6" tee, two 6" elbows, three hoses to
—tank _and 10' to waste. L
NEED A SMEAL TO RAISE PUMP2 No REMARKS: _Motor is screened. Used cne
160# pressure_gauge and one 1/4" petcock. .
A — - e - e e I —— — e————— - - - ——— ————————— -
~ a3y tuacell 5. Sack

e
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(01 ) PEERILESS-MIDWEST, NC. viter Spply Contaziors
w (JAY) =525 BITTERSWEET ROAC/GZINGER, INDIANA 4E330/219 272-3050

WELL 8 PUMP SERVICE INSPECTION REPORT

OWNER Menzsha Corporation
CITY. tsego STATE Michican
WELL NO._4 - LOoCATION__12°' N. of Corner of 3uilding & 100' S. of River Street
DIA. 34" x 16" DEPTH 87! TYPE WELL Gravel %Wall
. , DEPTH TO , 1YPE _
SCREEZN ID ___12" SCREEN LENGTH__25' TOP OF SCREEN__€62' SCREEN__Red Srzss _
DATE DRILLED 1967 DATES OF CLEANING1969,71,72,73,74,76,78,80,82
DATE INSPECTED__2-3-84 PERSCN TO CCNTACT Rop Trzxton
CONTACT LOCATICN At Plant PHONE __61€-2S52-£141 -
~ PUMEING | SPECiFIC ]
DATE STATIC G.PM. LEVEL PRESSURE CAZACITY
CRIGINAL 1967 21" 1001 67" 110% 21.7
AFTER LAST
T CLEANNG 1982 20" 361 50" 105# 12.0 N
AF1ER _LAST
(___i£ST 1983 17! 402 56" 1004# 10.3_ _|
IPRES=NT AT
NI PR-ZSSLURE 1984 20" 372 57" 103# 10.0
S FL_ANGE OR -
1eST WILL 3E COMPLETE THROUGH: TOP OF CHECK____ METER______TAZ=AL SIZE_8"
TCTAL PUMP SETTING _81' MOTCR HP_ 75 GEAR CRIVE _______ voLTS>20/40zem  1ann
58516
PUMP MFG ___Tevne/Flovay SERIAL NUMBER_ (710099 AIRLINE LENGTH 72°
RATED CAPACITY:____ 600 gpm. 247" TpDH; CPERATING PRESSURE -
JATE INSTALLED 1268 pATES OF OVERHAUL 1274,78

. _ SIZE OF "
IS CHECK VALVE LEAKING? YES__NOX_DOCES STUTFING 3CX HAVE SPRINGSZNo PACKING _3/8°
THE FOLLCWING IS TO BE PERFCRMED DURING EACH INSPECTION:
CHANGE MOTOR OIL & GREASE __X  REPACK PUMP_X  GREASE pPump_X
IPM METER REQUIRED No

_ st PRQUECTED prg

PUMP 1S PRESINTLY CEVELGPING__372  GFM _294'TDH;CURVE CAPACITY _600 gewm_238" toH
ZLECTRICAL DATA WITH PUMP IN OPERATION 33-54-5&mps, 360 vorts; 3 purse
MATERIALS NSEDED TO CLEAN WELL:_ Come off 8" head with elbow, one hose to tank

and 40' to waste. S

NEED A SMEAL TO RAISE PUMP2 No REMAAKS: Motor is screened. One 8"
X
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@ PEERLESS-M'DWES-'; INC. water Supply Contractors

@ 51255 BITTERSWEET ROAD / P. O. BOX 26 / GRANGER, INDIANA 46530 / 219 272-9050

July 31, 1986

Menasha Corporation
Paperboard Division
Otsego, MI 49078

Attention: Mr. Ron Thaxton
Re: Proposed Interceptor Well
Dear Ron:

This will review our meeting of July 31, 1986 along with John Bonham, regarding
the possibilities of a well in the area of the East Truck Dumper near the chip
pile.

The report of STS Consultants on the hydraulic oil in the area was reviewed.
This does not appear to have been a serious spill. The oil that has leaked in
here is apparently confined in the soils above the static water level. It is,
however, anticipated that they will eventually be "washed" down into the water
bearing zone.

Your engineers have presented four (4) remedial alternatives. A fifth possibility
is the installation of amill water supply well here which would also serve as
an interceptor of any VOC's that might enter the aquifer.

We do point out that existing wells #4 and #5 would most likely also accomplish
this interception, however, the mill is presently in need of additional water
supplies and a much more positive job can be accomplished by an interceptor well
located in the center of the plume.

The first step in determining whether or not a well can be located here would be
a test drilling. We propose a test well to the bottom of the water bearing for-
mations, estimated at 90'. Geologist would be on site for soil classification
and the conducting of a gamma ray log. 4'" screen and casing would be set and
the well pumped for water samples. Complete water analysis, including VOC,
would be provided. Our geologist would then provide a report estimating yield
from the site and recommending proper well design. Price for this work would

be —— $2,965.00.

Assuming satisfactory water bearing formations are present at this site, a final
step would be required to answer the questions as to whether or not a well at
this location will in fact accomplish the desired interception job. An aquifer
performance analysis test would be conducted, operating existing wells #4 and #5
on a controlled pumpage basis, while water levels are observed in the test well
and the four existing monitoring wells.
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Menasha Corporation
Attn: Mr. Ron Thaxton
July 31, 1986

Page - 2

With this data, our hydrogeologist can then determine safe yield from the new
well, cone of influence and interference with existing wells #4 and #5.

Cost of this test and report by hydrogeologist would be --- $2,875.00.

We would appreciate your order for the above work and if there should be further
questions, would be pleased to meet at any time.

Very truly yours,
PEERLESS-MIDWEST, INC.
Don Huber

DH:nls

cc: Mr. John Bonham
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AVA ICINAL 11—
W/GORPDRATBN
. TO: Distribution DATE: August 11, 1986

SUBJECT: Hydraulic 0il Contamination FROM:  gonn Bonh§9///
in Chipyard

There will be a follow-up meeting on Tuesday, August 26, at
2:00 PM in the main conference room to discuss the o0il
contamination problem around #2 truck dumper. At the last
meeting, some people were designated to investigate several
possibilities.

1. Environmental feasibility of a well near the problem site.
(Bonham)

2. Feasibility of new mill water supply well near the problem
site. (Clemmons)

3. If a well is installed, should we stop or encourage water
percolation through soil? (Bonham)

4. Cost to change most of hydraulics to electric motors.

(Hartman)
5. New screening/unloading alternatives. (Heibel)

Please be prepared to discuss the above items at the next meeting.

Thanks.

Distribution:
B. Buchanan
Mike Carlson
Jim Porter
Larry Heibel
Ken Hartman
S.J. Rosenthal
Tom Clemmons
John Blauwkamp
Sandra Jones

kJ
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) AAI MEN01736
: veezec / CORPORATION

~ TO: Chip Yard Operators DATE: pecember 9, 1986

SUBJECT: Roadway Salting FROM: Jim Porter

Recent groundwater testing in the chipyard shows that higher than
normal amounts of chlorides exist around the #2 truck dumper
area. This can be explained by the abundant use of salt on the
approach ramp to this dumper in previous years.

We all recognize that salt is necessary at times to keep the ramp
free of ice so our trucks can make it up. The amount of salt
used however must be minimized. Please do what is required to
spread by hand the minimum.amount needed to do the job. Do not
try to spread with the front end loader or Bobcat as far too much
salt usage will result.

Your cooperation is appreciated!

cc: M. Carlson
J. Bonham
M. Reed d
Shift Supervisors
LBX Books (9)

/kJ
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X MENASHA CORPORATION

PAPERBOARD GROUP

December 15, 1986

Galen Kilmer

Department of Natural Resources
Ground Water Section

621 10th st.

Plainwell, MI 49080

Dear Galen:

Recently Menasha Corporation began to suspect that hydraulic oil
leaks around the #2 truck dumper in the chipyard could be
significant enough to pose a potential soil contamination
problem. This truck dumper was installed approximately 5 years
ago, with a number of hydraulic lines running to various motors
and 1ift cylinders. Due to periodic leaks, Menasha came to
realize that an investigation should be done to determine whether
in fact the hydraulic oil had leaked into the ground enough to
present an environmental problem.

STS Consultants was retained to assess the vertical and
horizontal extent of soil and potential groundwater contamination
around #2 truck dumper. Four soil borings were done, ranging
from 34 feet to 41.5 feet deep. Monitoring wells were installed
at three of the four boring locations. MW=l is on the west side
of the truck dumper, MW-2 is on the east side of the truck
dumper, and MW-4 is south of the truck dumper. A water quality
analysis was done on samples from all three wells. Water samples
were checked for VOC's, chlorides, sodium, and calcium. Analysis
for VOC's was done using gas chromatography methods, EPA No. 601
and 602. The results are summarized in the attached Tables 3 and

5.

The horizontal extent of contamination was estimated using 3
geophysical methods: electrical resistivity, electromagnetics,
and photo-ionization detection (this last method proved to be
ineffective for hydraulic oil). A major conductive anomaly was
identified approximately 250 feet south of MW-1. To explore this
feature, MW-4 was located in the center of this anomaly. The
water sampling previously mentioned showed elevated levels of |
calcium, sodium, and chlorides.

Lastly, an oil and grease analysis was performed on.the two soil
borings nearest the truck dumper. The results of this analysis
are summarized in Table 4. A pure sample of the hydraulic oil in
question was finger printed using gas chromatography methods.
This allowed the contamination in the soil to be positively
identified as hydraulic oil from the truck dumper.

OTSEGO MILL BOX 155 » 320 N. FARMER STREET o OTSEGO. MICHIGAN 43078 o PHONE: 6166926141



Galen Kilmer -2=
December 15, 1986 : MEN01738

It is evident that several plumes of o0il are suspended in the
soil strata. It also appears that local geology has favored
movement towards well MW-1, as evident by the higher levels of
contamination in this well, caused by the coarser sand and gravel
in the first 9.5 fcet of this well. Relatively low levels of oil
and grease were evident in the soil below the measured water
table, and no trace of volatile organic compounds above 1 ppb was
observed in any of the well samples.

The high calcium, sodium, and chlorides which were discovered in
the water sample from MW-4 are believed to be caused by the use
of salt in the winter to reduce ice build-up on the approach to
the truck dumper.

The prevailing groundwater flow in this area appears to be from
the northeast to the southwest. Therefore, the aquifer under $#2
truck dumper flows toward the mill. To determine the impact that
our mill supply wells have on the groundwater in this area, the B
level of MW-1 was checked both with and without Menasha's $#4 well
on. The groundwater level dropped 1'-11" when the well was on.
Since #4 well runs continuously, it appears that if any oil did
reach the groundwater, it would be captured and run through our
mill process, thus containing the problem.

Menasha has already taken a number of steps to address the
contamination problem. Engineering is in progress to design a
large containment area which will prevent any future leaks from
entering the soil. Current plans are to construct this
containment area during 1987. Fittings on the hydraulic lines
have already been replaced with a type that is more leak
resistant. - .

Methods of de-icing the approach to the truck dumper are being
re—evaluated to reduce the likelihood of further salt
contamination in the soil. .

Menasha also intends to further investigate the chipyard to
evaluate whether or not #4 and #5 mill supply wells are adegquate
to serve as permanent interceptor wells for this area. 1Initial
data indicates that this is a good possibility.

In summary, Menasha has discovered hydraulic oil contaminating
the soil under the #2 truck dumper. Although some o0il has
reached the level of the groundwater table, there is no evidence
that the groundwater has been contaminated. In addition,
existing mill supply wells have a demonstrated draw down area
sufficient to capture any oil which might migrate into the water.
Menasha is also in the process of designing a containment area to
prevent any future hydraulic leaks from contacting the soil.
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Galen Kilmer -3- 1739
December 15, 1986 MENO

The elevated calcium, sodium, and chloride levels found in
groundwater samples will also be captured by existing mill wells.
Further studies of the area are being planned to insure that any
remedial actions taken are appropriate and effective.

The MDNR will be kept fullv informed by Menasha on progress in
this matter. If you have any questions or concerns, please
contact me. If desired, a meeting can be set up to discuss this
issue in more detail.

Sincerely,

Otsego Paperboard Division
\QC

/Z» (e L

John T. Bonham
Technical Manager

cc: J. Blauwkamp
S. Jones
K. Kling

/K3
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TABLE 3

MENASHA CORPORATION

MENO174¢

INVESTIGATION OF HYDRAULIC OIL SPILL

WATER QUALITY ANALYSIS

Water Quality MW-1
Parameter

*p.p.m.

**Volatile Organic
Compounds N/D
Chloride 85
Calcium 360
Sodium 50

*Milligram/liter unless noted.
*#petection limits microgram/liter.

MW-2

N/D

70
690
15

MW-4

N/D

319
940
189

N/D = no response over detection 1limits of 1 microgram/liter.
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TABLE 4 -
MENASHA CORPORATION

INVESTIGATION OF HYDRAULIC OIL SPILL
DIL AND GREASE ANALYSIS OF SOIL SAMPLES (Mg/Kg)

Surface Elevation

Depth MW-1 MW-2
92.7 24.5
g - 1.5 . 58 | 1800
2.5 - 4 13 210
5 - 6.5 8700 71
7.5 - 9 8200 170
16 - 11.5 26 19
12.5 - 14 31 -
15 - 16.5 358 <5
17.5 - 19 22000 -
280 - 21.5 . 11¢0e0 19
22.5 - 24 - -
25 - 26.5 = * - -__11*
3@ - 31.5 68 5

32.5 - 34 9 -

- Denotes no sample
* Approximate water depth on 4-18-86
*#% petection limits 5 mg/kg.
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TABLE § )
MENASHA CORPORATION - HYDROGEOLOGIC STUDY
MONITORING WELL WATER QUALITY
‘ vs.
NATIONAL DRINKING WATER STANDARDS

National &

Secondary

Drinking

Water : Normal## ,

Standards Constituents Well Well Well
mg/1l in Groundwater {1 12 14
250 18-1009 85 70 310
256* <109 360 690 940

- <209 58 15 180

tecommended Limit - not enforceable..

‘Reference 6
'*Reference 7

e e e v ————— e e .

.- - ——

.- e me
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Project
Groundwater Investigation
Otsego, Michigan
Summary of Findings
Client
- Menasha Corporation

320 N. Farmer Street
Otsego, MI 49708-0155

Project # H23XF
Date July 21. 1987
S
A

STS Consultants Ltd.
Consulting Engineers

3340 Ranger Road

Lansing. Michigan 48906
(517) 321-4964
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STS Consuitants Ltd.

Consulting Engineers

3340 Ranger Road
Lansing, Michigan 48906

(517) 321-4964

July 21, 1987

Mr. John Bonham
Menasha Corporation
Otsego Paper Board Plant
320 N. Farmer Street
P.O. Box 155

Otsego, M1 49708-0155

RE: Groundwater Investigation, Otsego, Michigan
SUMMARY OF FINDINGS

Dear Mr. Bonham:

STS Consultants. Ltd. has completed a subsurface exploration program, performed to
aid in determining the extent of groundwater contamination at Menasha Otsego Paper
Board Plant. Work for this project has been completed under authorization of your
purchase order number 4816539. This technical memorandum serves to summarize our
findings during Phase I of this project, and sets forth recommendations regarding
further engineering analysis necessary to develop plans for implementing remedial

action.
1.0 FIELD EXPLORATION
The subsurface exploration program consisted of performing soil borings utilizing

truck mounted drilling equipment and hand auger tools. The following sections

summarize boring procedures and subsurface conditions.



Mr. John Bonham 46
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Page 2

1.1 Drilling Operations

STS Consultants. Ltd. mobilized a CME-55 truck mounted drill rig to perform 4 soil
borings for the subsequent installation of groundwater monitoring wells at the Otsego
site. The borings were advanced using hollow stem augers. and representative soil
samples were obtained with split barrel samplers. Sampling was conducted at 2.5 foot

intervals in general accordance with ASTM specification D-1586.

Prior to the commencement of drilling operations, clean protocol was initiated to
minimize cross-hole and cross-sample contamination. This entailed steam cleaning the
drill rig, drilling equipment, sampling tools. and well supplies. Furthermore, the

split barrel sampler was washed with trisodium phosphate between each sampling event.

All samples collected during the drilling operation were later scanned with an
HNU-Model 101 Photo-ionizer at the STS office in Lansing, Michigan. The
photo-ionizer is a portable truce gas analyzer used to measure relative
concentrations of various organic vapors. Meter readings from this detector can be
interpreted to a level of | part per million (ppm) or the existing background
readings, whichever is greater. Results of this testing indicated that no soils
collected during the drilling operation contained volatile organic vapor levels above
ambient levels. However, analytical testing conducted on some of the samples of the
samples indicated the presence of a hydrocarbon contaminant. Analytical testing will
be discussed under Laboratory Analyses.

At the conclusion of each boring, 2 inch PVC monitoring wells with 10 feet of number
10 slot screen were installed in each borehole, with the exception of Boring MW-8.
Because of the presence of large gravel and cobbles in the area of Boring MW-8.
drilling was terminated at a depth of approximately 28 feet due to auger refusal.
Geology over most of the site, however, consisted of fine to coarse sand and sandy
gravel. The enclosed soil boring logs and well installation diagrams supply detailed

subsurface conditions and well installation information.
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1.2 Hand Augers

On July 16, 1987, an STS engineer utilized a hand auger to perform 4 soil borings
located approximately 10 feet east of the fuel distribution building on the northwest
portion of the site. These borings were conducted in an attempt to obtain soil
samples for volatile organic vapor testing. However, gravelly soils prevented three
of the borings from being extended past a depth of 1 foot. The fourth boring was
successfully extended to 4.5 feet below ground surface. Table | presents hand auger
designation and volatile organic vapor levels as determined with an HNU-Model (01
photo-ionizer.  STS will be mobilizing a crew to complete this hand auger

investigation under the current contract for services.

TABLE 1
Hand Auger Photo-ionization Detection

Hand Auger Designation Depth of Sample (ft) HNU-PID* (ppm)
HA-1 0.0-1.0 4
HA-1A No sample -
HA-2 0.0-1.0 50
HA-2A 0.0-1.0 15
1.5-2.0 10
2.0-2.5 15
2.5-3.0 4
3.0-3.5 , 20
4.0-4.5 10

* HNU Photo-ionization Detection
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1.3 Land Survey

MENO01748

STS Consultants performed a land survey on May 21, 1987, to obtain horizontal and

vertical control of previously installed monitoring wells.
and groundwater elevatons are presented in Table 2.

groundwater appears to generally be flowing southwest (S30° W).

Well

MW-1
MW-2
MW-5
MW-6
MW-7
B-8
MW-9
MW-10

N/S = Not Sampled

TABLE 2
Pertinent Elevation

Elevation (ft)

Top of Pipe Ground Surface Groundwater
92.30 92.3 65.10
93.47 93.5 65.36
97.06 98.2 60.39
98.16 97.1 60.39
64.65 72.8 55.75
92.45 92.5 N/S
90.81 88.4 N/S
90.73 88.6 N/S

Pertinent well elevation

Based on this information.
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2.0 LABORATORY ANALYSES

2.1 Groundwater Quality

On June 18, 1987, STS Consultants obtained groundwater samples for laboraory
analyses. Snell Environmental Laboratories (SEG) of Lansing, Michigan, was retained
by STS to perform testing on samples obtained from monitoring wells MW-1, MW-2 and
MW-5 through MW-7. Analyses was conducted for the following parameters: EPA 601 and
602 volatile organic scans, oil and grease. chloride, Chemical Oxygen Demand (COD),

specific conductivity, and pH.

Resuits of this testing did not indicate the presence of any halogenated or aromatic
hydrocarbons for a detection level of 1 ppm, as tested in the EPA 601 and 602 scans,
respectively. However, groundwater obtained from monitoring well MW-1 indicated 1300
(mg/l) part per million oil and grease. Furthermore, the STS sampling crew observed
6 inches of free product on the surface of the water obtained from MW-1. The COD
value of 470 mg/l also appears at a relatively higher value due to the oil and grease
concentrations. Finally, although the STS sampling crew noted a slight film on the
surface of water obtained from monitoring well MW-2, the oil and grease value
determined during analytical testing, was below the detection limit of 1 ppm. This

result is being reviewed by the testing laboratory.

The oil and grease analysis of MW-7 show the presence of 2.0 ppm of oil and grease.

2.2 Analytical Soil Testing

Selected soil samples obtained during the drilling operation were forwarded to SEG
Laboratories of Lansing, Michigan for oil and grease analysis. Table 3 presents soil
sample designations, depth of sampling, and o0il and grease concentrations.

Analytical results as presented by SEG Laboratories is enclosed in the Appendix.
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TABLE 3
Analytical Soil Analysis

Soil Boring Depth of Sample (ft) Qil and Grease (mg/kg)
MW-5 2.5-4.0 5120
#(| Truek Dumper 5.0-6.5 1650

20.0-21.5 <50
35.0-36.5 145
37.5-39.0 105
MW-6 ’ 5.0-6.5 97
v ndorgroond Foel TanK 10.0-11.5 <50
20.0-21.5 <50
32.5-34.0 <50
37.5-39.0 <50
MW-7 10.0-11.5 225

SauTh of Ml 12.5-14.0 <50
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3.0 PRELIMINARY RESULTS AND RECOMMENDATIONS

STS Consultants, Ltd. has complieted preliminary subsurface exploration and analytical
testing at Menasha's Otsego Plant. Results of these investigations indicate
groundwater contamination near the east truck dumwper and at MW-7.  Furthermore,
surficial soil testing with a photo-ionizer near the fuel building indicated the
presence of volatile organics. Soil contamination has been found at the west truck
dumper and MW-6 and MW-7.

STS recommends to proceed with Phase Il of this project and all work has been
compieted on Phase I. Phase II entails further engineering analysis of the
previously discussed data, and developing remedial action plans to limit further

contaminant migration.

We trust this technical memorandum communicates the status of the project to date and
the direction in which we recommend the project to proceed. If you have any

questions regarding its contents, please do not hesitate to call.

Sincerely,

STS CONSULTANTS, LTD.

T

Bernard B. Sheff, EIT
Geo-Environmental Group Manager

BBS/pls MLY3 #6
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SEG LABORATORIES, INC.

STS Consultants, LTD.
3340 Ranger Road
Lansing, MI 48%064

Attn:

Mark Yaskanin

G

Revised report of June 19, 1987
June 26, 1987

Analytical results for samples submitted by ©STS Consultants,
Inc., on May 22, 1987

received by SEG Laboratories,

LTD., Lansing, MI,

FO#: Verbal
SEG Number: 70080 70081 70082
Tag: Job #1123XF Job #112TXF Job #1123XF
MW-S MH-5 MH-5
Sample #2 Sample #3 Sample #9
2.5'-4.0° 5.0°-6.5 20.0°-21.59°
Total Solids % B?.2 B9.2 97.1
0il & Grease mg/kg S5,12¢ 1,650 <30
Y’
SEG Number: 7008% 70084 70085
Tag: Job #1123XF Job #1123XF Job #112TXF
MW-5 MW-5 MW-&
Sample #15 Sample #16 Sample #3
Z5.0'-36.57 37.5°-39.0° 5.0°-6.5
Total Soclids % 87.4 8F.9 g1i.1
0il % Grease mg/kg 145 105 ?7
-

1120 May Street, Lansing, Michigan 48906 -

(517) 374-6800 « CABLE “SNELL’ -« TELEX 229458

MENO01753
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STS Consultants

Analytical results continued

MENO1754

Attn: Mark Yaskanin

June 26, 1987

Fage Two

SEG Number: 70084 70087 70088

Tag: Job #1122XF Job #1123XF Job #1123XF
Mu-6 Mw-7 MW-4
Sample #5 Sample #6 Sample #9
10.0°-11.5" 12.5'-14,0° 20.0'-21.5"°

Total Solids % 95.2 Be.9 7.4

D1l ¢ Grease mg/kg {50 {50 {S0

SEG Number: 70089 70090 70091

Tag:

Job #1123XF

Job #1123XF

Job #1123XF

MW-46 MW-& MW-§&
Sample #14 Sample #15 Sample #1646
32.5°-24.0" 35.0°-346.5° 37.5°-39.0°

Total Soclids % 96.5 ?0.5 87.2

D1l & Grease mg/kg <30 {30 (S0

SEG Number: 70092

Tag:

Total Solids %

011 & Grease mg/kg

MGG/bld

Job #11Z22XF
MW-7

Sample #5
10.0°-11.5"
8.9

225

Michael 5. Goergen

Appraved by 47/14\/%(//277



Eo et R R

‘- SEG LABORATORIES, INC.

July 7, 1987

STS Consultants, LTD.
340 Ranger Road
Lansing, MI 48906

Attn: Ann Murray

Analytical results for well water samples submitted by STS Consultants, LTD.,
Lansing, MI, received by BEG Laboratories, Inc., on June 19, 1987.

FO#: Verbal

SEG Number: 70561 70562 70563

Tag: Trip Elank MK~ 1 MW-2
1123XF 1122XF
S5:00 PM 4:30 FM
06/18/87 04718787

Chloride mg/L  m—=== L9 2

cop g/ mm——= 470 29

011 & Grease mg/t  mmm—— 1,300 <1

Conductivity uwhos/ecm 00 ——m—— 260 1,270

pH == 6.3 6.7

PURGEABLE AROMATICS

Benczene mg/hg <1 ~1 <1
Toluene mg/tg 1 <1 1
Ethyl Benzene mg/kg <1 <1 <1
p-Xylene mg/kg <1 A <1
m—~Xylene mg/lg -1 {1 {1
o-Xylene mg/lg {1 <1 +1
Styrene mg/tg <1 <1 <

1120 May Street, Lansing, Michigan 48906 « (517) 374-6800 « CABLE “SNELL" « TELEX 229458



STS Consultants, LTD.
Analytical results continued
Attn: AN Murray

July 7, 1987

Fage 2

SEG Number:

Tag:

PURGEABLE HALOCARBONS

Chlorcethane mg/kg
Trichlorofluoromethane mg/hg
1,1-Dichloroethene mg/kg
Methylene chloride mg/ig
trans-1,2-Dichlioroethene mg/tg
1,1-Dichlcroethane mg/kg
Chloroform mg/kg
1,1,1-Trichloroethane mg/kg
Carbon tetrachloride mg/kg
1,2-Dichlorcethane mg/lg
Trichloroethene mg/hg
{,2-Lichlororropane mg/hkg
Bromodichloromethane mg/lg
Z-Chloroethylvinyl ether mg/tg
cis~-1,%-Dichloropropene mg/tg
trans—-1,Z-Dichlorogpropene mg/kg
1,1,2-Trichloroethane mg/kg
Tetrachloroethene mg/kg
Dibromochloromethane mg/lg
Chlorobenzene mg/lkg

Bromoform mg/kg
1,1,2,2-Tetrachloroethane mg/Fg
{m)-1,3-Dichlorobenzene mg/kg
{(pi-1,4-Dichlorocbenzene mg/kg

(o)-1,2-Dichlorcbenzene mg/kg

70561

Trap Elani

70362

MW-1
1123XF
S:00 FPM
06/18/87

70563

MW=2
112ZXF
4:20 PM
06/18/87

<1
<1
<1

’

<1

<1

S
<1
{1

MENO01756



STS Consultants, LTD.

Analytical results continued

Attn: Ann Murray
July 7, 1987
Fage 2

SEG Number

Tag:

Chloride mg/L

€OD mg/L

0il & Grease mg/L
Conductivity umhos/cm

pH

PURGEABLE AROMATICS

Benzene mg/kg
Toluene mg/kg

Ethyl Bernzene mg/kg
p—Xylene mg/kg
m—Xylene mg/kg
o—Xylene mg/kg
Styrene mg/kg

1123XF
2:00

0&/18/87

L}nde!‘?fc ad
Fuel Tamw r

705465

MW-6
1123XF
2:20-2: 26~
2:30
0&6/18/87

-
w

N o= N
(2]
D

MENO01757

“o JTh T
I
705546

MW-7
1123XF
3:30
3:3
06/18/87

150
27

1,380
7.0



STS Consultants, LTD.
Analytical results continued
Attn: Ann Murray

July 7, 1987

Fage 4

SEG Number

Tag:

PURGEABLE HALOCARBONS

Chloroethane mg/kg
Trichloroflucromethane mg/kg
1,1-Dichloreoethene mg/kg
Methylene chloride mg/kg
trans-1,2-Dichloroethene mg/kg
1,1-Dichloroethane mg/kg
Chloroform mg/kg
1,1,1-Trichloroethane mg/kg
Carbon tetrachloride mg/kg
1,2-Dichloroethane mg/kg
Trichloroethene mg/kg
1,2-Dichloropropane mg/tg
Bromodichloromethane mg/tg
Z-Chlorgethylvinyl ether mg/kg
cis-1,3-Dichloropraopene mg/kg
trans-1,Z-Dichlcrofropene mg/lg
1,1,2-Trichloroethane mg/kg
Tetrachlorcethene mg/lg
Dibromochloromethane mg/kg
Chlorobenzene mg/kg

Bromoform mg/kg
1,1,2,2-Tetrachloroethane mg/ig
(m)-1,3-Dichlorocbenzene mg/kg
{(p)-1,4-Dichlorobenzene mg/kg

(o0y-1,2-Dichlcrobenzene mg/kg

MGG/pld

70564

MW-5
1123XF
3:00

046/18/87

<1
<1

-

~

<1
<1

«1

70565 70546
MW-& MW-7
1123XF 1123XF
2:20-2:26- 3:30
2:30 3:39
06/18/87 06/18/87
8 <1
{1 <1
<1 <1
{1 1
<1 <1
<1 1
<1 <

<1 1
<1 1

£ 71

R <1
{1 1
<1 <1
<1 <

{1 <1
<1 +1
<1 <1
i1 <1
{1 {1
{1 <1
<1 a1
<1 <1
<1 <1
{1 {1
{1 <1

MENO1758

fpproved by 77216//’/7/&%// y %ﬁ;«gl?/?ﬁf%)

Michael G. Boergen
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STS Consultants Ltd.

MENQO1759

FIELD WELL INSTALLATION DIAGRAM

e’
END CAP WITH HOLE

ON_STANDPIPE?
R NO

1) TYPE OF PIPE?
_ (PVC) GALVANIZED, STAINLESS, OTHER

2) TYPE OF PIPE JOINTS?
_ W BELLED, COUPLINGS, (THREADED) OTHER _____
STANDPIPE 3) TYPE OF WELL SCREEN
Flush with STICK-UP GALVANIZED, STAINLESS, OTHER
ground surface 4) SCREENSIZE __#10 slot
‘ -
30 [ cnQONCRETE ED’E_ 3 5) INSTALLED PROTECTOR PIPE W/LOCK? YES OR
. 6) WAS SOLVENT USED? YES OR
BESL%'E';E 7) WAS DRILLING MUD USED?
¥ | SOLID AUGER, HOLLOW STEM AUGER
i B WATER, REVERT, BENTONITE
W 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED?
E BACKFILL YEs OR(NOD
> MAggnTA'- 9) HOW WAS WELL DEVELOPED?
e : BAILING, PUMPING, SURGING, COMPRESSED AIR
g bentonite
S grout 10) TIME SPENT FOR WELL DEVELOPMENT?
g 5min., 15min, 30min, OTHER
40"
g 11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
- = §gal, 10gal, 15gal, OTHER
- PIPE DIA.
ol < in. 12) WATER CLARITY BEFORE DEVELOPMENT?
H. 40
E V SRt CLEAR, TURBID, OPAQUE
o 10 13) WATER CLARITY AFTER DEVELOPMENT?
a 1 BENTONITE CLEAR, TURBID, OPAQUE
= Y PELLETS
y |ROSS OUT IF NoT use) | | 14) DID THE WATER SMELL? YES OR(NO)
¥ e ASAND F 15) WATER LEVEL SUMMARY
A ‘5' 2 “— 2
peacravet |41  wew 1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
0 oy g=m A D B Ld SCREEN ___J.O__ Ft. or DRY
13' | "ON o 10"
L D | LENGTH 2) OTHER MEASUREMENTS:
4 Y PRk Y
1 N paTE _4-21-87 35 Ft. FROM T, ST. PIPE
T \ BOTTOM CAP
MMATERIAL : DATE Ft. FROM T, ST. PIPE
DRILLED) R NO
@ DATE Ft. FROM T, ST. PIPE
S & DATE , Ft. FROM T, ST. PIPE
‘Nell No.___MW-5 DATEINSTALLED__ 4-21-87 DRILL RIG___CME-55
VDRILLER Brian P. DRILL CREW Brian P. - Bruce P.
JOBI/CLIENT Control System Study STS JOB No. 1123XF

FW. 1.983




o )
. END CAP WITH HOLE
ON STANDPIPE"
R NO \ 2
T NK
STANDPIPE 3)
flush with STICK-UP
ground surface y 8
A .} concrete HI|E 5
3 { (cross ouT iF NoT Useo) g
Lot
iy 6)
BENTONITE n
POWDER
Y bl fnd
A
o 8)
my BACKFILL
& MATERIAL 9
(7] n
S Dbentonite
8 grout 10)
&
40
- o 11)
- PIPE DIA.
L—u' in. 12)
< SCH. 40
w " (IF PVC USED)
(@] pond e
a| . 4 BsenTONITE 3
| 2 PELLETS
4 (CROSS OUT IF NOT USED) 14)
{ SILICA SAND [ 15
(CROSS OUT IF NOT USED) | _ )
J \ ) 4
PEA GRAVEL [ WELL
13' | CONGREFESAND |, SCREEN 10°
of [ LENGTH
| Lt ael : Y
J\
MATERIAL \ BOTTOM CAP
{CROSS OUT IF NOT -
DRILLED) R NO
Yell No.___Mu-6 DATE INSTALLED__4-21-87
-
DRILLER Brian P, DRILLCREW
JOB/CLIENT Control System Study

s

STS Consultants Ltd.

MENO01760

FIELD WELL INSTALLATION DIAGRAM

TYPE OF PIPE?

GALVANIZED, STAINLESS, OTHER

TYPE OF PIPE JOINTS?
BELLED, COUPLINGS,

THREADED,) OTHER
PE OF WELL SCREEN

GALVANIZED, STAINLESS, OTHER
SCREEN size _ #10 slot

INSTALLED PROTECTOR PIPEW/LOCK? YES OR
WAS SOLVENT USED? YES OR

WAS DRILLING MUD USED?

SOLID AUGER, HOLLOW ST
WATER, REVERT, BENTONITE

DID STANDPIPE COME UP WHEN CASING WAS PULLED?

YES OR

HOW WAS WELL DEVELOPED?
BAILING, PUMPING, SURGING, COMPRESSED AIR

TIME SPENT FOR WELL DEVELOPMENT?
5min., 15min., 30min., OTHER

APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5gal., 10gal, 15gal, OTHER

WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, TURBID, OPAQUE

WATER CLARITY AFTER DEVELOPMENT?
CLEAR, TURBID, OPAQUE

DID THE WATER SMELL? YES OR
WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
35 Ft. or DRY

2) OTHER MEASUREMENTS:

paTE_4-21-87 35 Ft.FROM T, ST. PIPE
DATE Ft.FROMT, ST. PIPE
DATE Ft. FROMT, ST. PIPE
DATE , Ft. FROM T, ST. PIPE

DRILL RIG_CME-55

FW: 1.983

Brian P. - Bruce P.

STS JOB No. 1123XF
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FIELD WELL INSTALLATION DIAGRAM

STS Consultants Lid.

= END CAP WITH HOLE ") DXEE OF PIPE?
. EN
A e _ GALVANIZED, STAINLESS, OTHER
RNO 2) TYPE OF PIPE JOINTS?
- “ BELLED, COUPLINGS,( THREADED,) OTHER
STANDPIPE 3) TYPE OF WELL SCREEN
flush with 1 STICK-UP GALVANIZED, STAINLESS, OTHER
ground surface ] 4) SCREENSIZE #10 slot
N {! |1
? 3 tm CONCRETE f 5) INSTALLED PROTECTOR PIPE W/ILOCK? YES OR
i ﬁ 6) WAS SOLVENT USED? YES OR
BESJV%NEEE 7) WAS DRILLING MUD USED?
Y | SOLID AUGER, HOLLOW STEM AUGER
i N WATER, REVERT, BENTONITE
] 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED?
E BACKFILL Yes oR (NOD
> MATERIAL 9) HOW WAS WELL DEVELOPED?
g BAILING, PUMPING, SURGING, COMPRESSED AIR
5 10) TIME SPENT FOR WELL DEVELOPMENT?
e 5min., 15min, 30min, OTHER
g1
i g 11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
- - 5gal., 10gal, 15gal, OTHER
- PIPE DIA. 9 g g
o <o o8- 12) WATER CLARITY BEFORE DEVELOPMENT?
E | SShiewm CLEAR, TURBID, OPAQUE
o sks 13) WATER CLARITY AFTER DEVELOPMENT?
a 1 BENTONITE CLEAR, TURBID, OPAQUE
Fl 2 PELLETS
Y (CROSSOUTIFNOTUSEDIY | } | 14) DID THE WATER SMELL? YES OR
3 SILICASAND | _ 4 15) WATER LEVEL SUMMARY
A A1 A ?
PEAGRAVEL [  WELL 1) DEPTH FROb;tT.:'Il')ARr:J{DPIPE AFTER DEVELOPMENT?
10" | CONGRETESA Dl [s] SCREEN | jor — "
ON-SITE SAND o1 |4l LENGTH | 2 OTHER MEASUREMENTS:
Y N \
! 1 v DATE , Ft. FROMT,ST. PIPE
MAT \ BOTTOM CAP
MATERIAL : DATE , Ft.FROMT,ST. PIPE
DRILLED) R NO
DATE , Ft.FROM T, ST. PIPE
| & DATE , Ft.FROM T, ST. PIPE
‘Vell No.___Mi-7 DATE INSTALLED _ 4-21-87 DRILL RIG_CME-55
-
DRILLER Brian P, DRILL CREW Brian P. - Bruce P.
JOB/CLIENT Control System Study STS JOB No. _ 1123X%F

FW: 1-983
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Menasha Corporation MW-5

OWNER LOG OF BORING NUMBER

MENO01764

PROJECT NAME !

Control System Study

ARCHITECT-ENGINEER

STS Consultants Lid.
SITE LOCATION . . _O UNCONFINED COMPRESSIVE STRENGTH
~ Otsego, Michigan TONS/FT.:
1 2 3 4 5
PLASTIC WATER LQuid
LIMIT % CONTENT % LIMIT %
w Xr=———- Q- -—==-7
" 5 DESCRIPTION OF MATERIAL E 10 20 % © 50
§ s |88 z sk ) ' K '
E S{uw {w(lulw Cg
T § g3 £3 STANDARD
O, 2132 | 2|38 surrace etevation 98.2" 5 " PENE;R"'O":’O :;'OWS'F;
‘ Fine to coarse sand, little to &
1|SS l! some silt, little gravel, rusted 5
metal fragments and organics-
> | ss 11 dark brown-loose to medium dense- \\CZ)
moist. (Fi11:SM) slight petroleum
5 odor in samples 2 and 3. 1
3 |SS H ;:gg‘
Fine to coarse sand, little silt, /
4 |SS Jl. trace gravel-brown-loose-moist. 1
vy (SM) \
A Fine sand, trace silt-light brown- é?
5 |SS _U_ loose to extremely dense-moist. T
(SP) grading to saturated at 37.0' "
~ 5 [ss |l L
15
7 [ss||]1L 20K
8 |sS 27 \&
(3~} 70&(
9 |SS
10]ss ||} 111 =
25
- —
Continued on next page. &
o T
———

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN
SOIL TYPES IN SITU, THE TRANSITION MAY BE GRADUAL.

SHEET NO

1

OF 2%

STS JOB NO

1123XF

BL: 2-0584



OWNER LOG OF BORING NUMBER
< ':ll Menasha Corporation MW-5
A‘ PROJECT NAME ARCHITECT-ENGINEER
STS Consuitants Lid. Control Sys tem StUd.Y
SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH
Otsego, Michigan TONS/FT
1 2 3 4 S
PLASTIC WATER tiQuio
LIMIT % CONTENT % LIMIT %
" X-= == *———-p
e DESCRIPTION OF MATERIAL ]
| lel|f 5. L S S
E Zi2 | 2|23 £S STANDARD
2 I = ;, ;, ;, § SURFACE ELEVATION 98.2" 5 - PENE;RAT'OP;O ‘B;.owsm;)
Continued from previous page.
25 I R U S
11l'ss Fine sand, trace silt-light brown- QE
Toose to extremely dense-moist. (SP 29 I\,
grading to saturated at 37.0'. 4
12(s$ ®\
AG \
131SS
141SS
35
15{SS —]
=
29 ] —
16|SS
45 17]SS
END OF BORING
Boring advanced to 40.0' using
hollow stem auger. Monitoring
well installed. See enclosed
Well Installation Diagram.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU, THE TRANSITION MAY BE GRADUAL.
WL 35" WD WSORWD | BORING STARTED 4-20-87 STS OFFICE Lansing
wL BCR ACR | BORING COMPLETED 4.-2]1-87 DRAWN BY N)TH |SHEETNO. 2 OF 2
WL RIG CME-55 FfoReman RBp APPDBY LiCH [STSJOBNO  1]123XF

BL:1-0584

MENO1765



OWNER LOG OF BORING NUMBER MENQ1766
N m Menasha Corporation MW -6
A PROJECT NAME ! ARCHITECT-ENGINEER
STS Consultantstid. | Control System Study
SITE'LOCATION v.O. UNCONFINED COMPRESSIVE STRENGTH
. . TONS/FT?
Otsego, Michigan ; . s ) .
PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %
« ===\
Z DESCRIPTION OF MATERIAL .
2| lwlg §. P R P w %
= 212 lEl8]s gt
m m m W W m m B STANDARD
w T.
S | % | S| 9| surrace ELEVATION 97.1" > o mzﬂmi_oﬂo .aoroimis
1 {sS Fine to coarse sand, little to g o
trace gravel and silt, trace
—{organics-brown-medium dense to very
2 |ss %H.QOOmm-aoﬁmﬁ. (Fi11:SM-SP) 2
—5
3 ss||ff % 4
” pp.ﬂésm sand, trace to little silt,
4 |SS || |t-trace gravel, medium sand and ‘
10 organics-brown-loose-moist. (SP-SM) 5
5 1ss {1 ][LL] 8
6 Iss 11T Fine sand, trace coarse sand, // Vo
I|!{|medijum sand and silt-1ight brown-
1c medium dense-moist. (SP)
HEE o
7 158 [}~
8 |SS ._ 9
20 . .
— 1 Fine sand, trace silt-Tight brown- ENEED
9 (SS{]{||{|medium dense to very dense-moist. //mw
+—1(SP) Grading to saturated at 34.5'. N
104ss || i|/! 47
P
— e
Continued on next page. 7]
—
- —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SHEETNO ] OF 2
SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL.
STS JOB NQ. HHNwXﬂ

BL: 2.0584



OWNER LOG OF BORING NUMBER MENO0O1767
< ':l‘ Menasha Corporation MW-6
A‘ PROJECT NAME ARCHITECT ENGINEER
STS ConsultantsLtd |COntrol System Study
TE LOCATION O_ UNCONFINED COMPRESSIVE STRENGTH
| - . " [
Otsego, Michigan NS .
PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %
s X-= === * -
z DESCRIPTION OF MATERIAL
z w |2 5. 10 20 30 a0 50
©lo r 10 > L T
r %12 g zx
E Z|ulolg|s 8
2 213131318 " £ - PENETRATION
= X | 2 |3|&| surrace ELEVATION 97.1" 5 " A :’OLC’WS”’:O
Continued from previous page.
(oW wd /’C?/
oJ ] 4 #./ e | —
11 1SS |} JJ4 Fine sand, trace silt-1ight brown- z6
medium dense to very dense-moist.
(SP) grading to saturated at 34.5'
12 |ss || {L.1l 27
I3TS T [
A "
14 ss ||[|LL
260 /
~
15 1SS lL 47
1
16 55 || |F 47
- 47
mnt
. 17 BS
END OF BORING
Boring advanced to 40' using hollow
stem auger. Monitoring well
installed. See enclosed Well
Installation Diagram.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU THE TRANSITION MAY BE GRADUAL
- WL 35 ] wD WS ORWD BORING STARTED 4_21 _87 STS QFFICE Lans -i 'lq
WL BCR ACR BORING COMPLETED 4_21 _87 DRAWN 8Y DTH SHEET NQ 2 QF 2
WL RIG CME-55 FOREMAN RP APP D BY WEH STS JOB NO 1123XE

BL 1-0584



UNIFIED

SOlL CLASSIFICATIAON SYSTEM

MENO1768

¢ diviions ,sr:‘obuot:‘ Typical names Laboratory classification cnteria
S
2
= Dso (D30l
] Wellgraded gravels, gravelsand e «— greater than 4; C = ————— between 1 and 3
< £ Gw mixtures, little or no fines § & Oio 9 '€ D19gXDga be
< 20 = ]
2a] BE iy 3
3% c s s 2
=% S e s £
: :| © z GP Poorly oraded gravels, gravel- 8 3 Not meeting all gradation requirements for GW
- ® = = sand mixtures, little or no fines ~ g
r R - -
> P S - a. O w
- a3 0 e wnwn X
2153221 = d 32 <3
o as| s 5 Silty gravels, gravel-sand-silt = g s - Atterberg fimits below “*A™
2 TEl£g |GM mixtures ;8 &GS | lineorPl. lessthan 4 e
- a _|Zag u 28 353535 Above A" line with P.l.
b1 f§- z =2 36 --Eg batweenn 4 and 7 are bor-
& 5 R f 8= e i 5 3 Q> derline cases requiring use
Z ‘Z’ §_ E § S Clayey gravels, gravel-sand-clay k- S Atterberg limits above “A* | of dual symbols
8: z dd GC i xTUres _E s .« .. line with P!, greatec than 7
2 2 V< a2 .1l
Fibg €2 e .
i3 EE [ -
g -
23 = Wellgraded sands. gravelly Z$§ Lol Dso Do)
- c sw . -] e . =—— greater than 6; C.* —————— berween 1 and 3
13 s_ §§ sands, little or na fines ;,E, Coo S Do € D,0XDe0
= =~ e = « ..
s 53 z < 27 .-
g : - = o M z « e e
-3 = e it °= Ll .
s 5 2l o= (] Poorly .graded sar;'ds, gravelly S = s L. Not meeting all gradation requirements for SW
- s < S sands, little or no fines - : | SN
2 w9 - Qa= -¢ - .
O -— w 8 g = 0 .
c coZ =59 |
2 |la=¢g < d S83dy . -
- 22 2 S . It mi e s :L: —_— 3 c Atterberg limits below “A”
g ; - g SM Silty sands, sand-=ilt mixtur § :_g :.‘: S line or P.! less than 4 Limits plotting in hztched
- =z z i v ds3cs 8 zone with P.l. between 4
t € :é § £ 223 é = o and 7 are borderiine cases
3 3 - ) ES242% requiring use of dual sym-
2712 e09 Clayey sands, sand-clay mix- 5 S Se g - Atterberg limits above “A” | poig.
sa sc tures - §§ -~ 2w line with P.I. greater than 7
4 Q
Inorganic siits and very fine Plasticity Chart
sands, rock flour, silty or clay- &0
§ ML ey fine sands or clayey silts 1 ] 1 | /
- with shght plastcity [ For classification of finegrained y
;.E - sonl.s and fine fraction of coarse-
- a = Inorganic clays of low to me- sal__ grained soils.
[ S 3 dium plastucity, gravelly days, Atterberg Limits plotting in V4
] 2= cL . : 7
2 S = sandy clays, sity clays, lean — hatched ares are borderline classi- H -
] « E clays [ fications requiring use of dual 7
P :"_; 3 ag| symbals. 7
s 3 . x — Equation of A-line: L
z g Organic sults and organuc silty 3 — P1=0.73 (LL - 20}
‘s: - oL clays of low plasncity < { 7
23 Z VA
3 2 2 o‘L/
3 £ 3 inorgamc silts, rAicacequs aor g + Y/ TN arko Mn
; - s MH dratomaceous fine sandy or a | . ; T
x -; - silty soils, elasuc sits 20 - T
aa -3 —~
= =
£3 33 —CL 4
- s3 Inorgamic clays of high plas- . i 7
s 23 cH icity, fat clays ) - 7 T
= = cesmquceae P i
s N
2 = leenes ‘:".—.":‘..\\“_,_ML add O | —
=l 3 — T-—i —
3 0 ! u
g oM Organic clays of medium 1o Q 10 20 0 Py ) 50 70 30 50 100
‘l!' 2 high plasticity, organic silts
§_ Liquid Limut
= Pt Peat and other highly organic

Highiy

Qiganc

oils




MENO1769

OWNER LOG OF BORING NUMBER
« if:‘ Menasha Corporation B-8
A\ PROJECT NAME ARCHITECT ENGINEER
$TSConsultants Ltd. {Control System Study
SITE LOCATION _O UNCONFINED COMPRESSIVE STRENGTH
Otsego, Michigan NS, ) s
PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %
“ Km=———- *———- A
b4 DESCRIPTION OF MATERIAL
z w |2 5. 10 20 30 40 50
lo | 2 |2]. ik : * '
I < : w 3 1 & *
E § § g‘ g‘ 3 £3 STANDARD
=) w 3, :, ; § SURFACE ELEVATION 92 ) 5 . 5 = PENE;)RATION;O ‘BOLOWS/F:O
Fine to medium sand, little gravel, z7
1 1SS trace to little silt, trace coarse
sand and organics-brown-medium [ Qé e
2 lss ense-moist. (Fi11:SP-SM) g
5 Fine to medium sand, little to some /////
gravel, trace silt, coarse sand- & &
3 1SS brown-l1oose to medium dense-moist.
(sP) AN
NEie)
4 lss |11 /f
tas Fine sand, trace silt, coarse sand . L/
5 1SS lLand gravel-brown-loose-moist. (SP) - 53\\\\\
ith occasional 1/4" sandy clay —
! enses. \\\\\\\T5§ 4%
6 i8S ' Fine to coarse sandy gravel to ///’
15 gravelly sand, trace silt-brown- A
7 ks _M_dense to very dense-dry to moist. >4 é;i;
(GW-SW) Driller's observation: e
Cobbles at 14.0' depth-very hard ~_
8 ks _U_drﬂ]ing. >g,57
26 =
9 BS ” 3| ::(/
ZR P2 Fine to coarse sandy gravel, trace %%
LL_si1t and clay-brown-very dense- 50\
10 BS moist. (GP) <<\
25
Driller's observation: gravel and N (
11 BS cobbles, auger refusal at 28.0'. \tg 1
28
END OF BORING
Boring advanced to 28' using hollow
stem auger. Borehole backfilled
|} twith soil cuttings.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU, THE TRANSITION MAY BE GRADUAL
WL Dry WSORWD | BORING STARTED  4_1§-87 STSOFFICE | apsing
WL BCR ACR | BORING COMPLETED 4-]17-87 DRAWN BY [TH |SHEETNO 1 ofF ]
Wi rGe  CME-K5 FOREMAN RP APPDBY  |IFY [sTsuoBNC 1]123XF

BL.1-0584




OWNER LOG OF BORING NUMBER M ENO1 770

‘\ F_—I Menasha Corporation MW-7

A PROJECT NAME ARCHITECT-ENGINEER
STS Consultamis L1, | CONtrol System Study
'TE LOCATION _O_ ;Jgg(s)r;:lNED COMPRESSIVE STRENGTH
] H
Otsego, Michigan 1 2 3 ‘ 5
PLASTIC WATER LIQuUID
LIMIT % CONTENT % LIMIT %
wt 0} ANmm——— 0_ ————
2 DESCRIPTION OF MATERIAL X E
z . &, : E . 10 20 1‘:0 40 50
EIHHHE ¥
E E‘ g‘ § § é s ?, STANDARD
e | & | & || SURFACE ELEVATION 72.8" . =] - PENE; FU\Tlon ‘B(:.OWSIF;)
|| Fine sand, 1ittle to some silt, &)
1SS
trace gravel, coarse sand and
organics-mottled brown and dark -
2SS _IL brown-loose-moist. (Fill:SM) d
r Fine sand, some gravel, little silt
S .LL trace cinders, organics and roots- @ I
3¢S dark brown-loose-moist. (Fjl1:SM)
See "A".
v
4 | ss|[|LL
10 \\
5 [ss|l|]]||Gravelly fine to coarse sand, trace \§§\\Z4
silt-gray-medium dense-saturated. N
\( Sw ) v \,\
——16 |SS JJqune sand, 1ittle gravel, trace & |97
1 coarse sand, medium sand and silt- |
— gray-dense-saturated. (SP)
16517 |SS||]| _|Drilled and sampled with no recovery.

END OF BORING

"A" - Fine to coarse sand and

cinder fill, little gravel, brick

fragments and buried silty sand

topsoil, trace organics and shells-

light brown to black-loose to

medium dense-moist to wet. (Fil1:SP|)

Boring advanced to 15' using hollow
stem auger. Monitoring well
installed. See enclosed Vell
Installation Diagram.

THE STRATIFICATION LINES REPRESENT THE APPROX!MATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.

Wi 9.5' WD WSORWD | BORING STARTED 4-21-87 STSOFFICE | ansing
wiL 8' BCR 8' ACR | BORING COMPLETED  4_21-87 DRAWN BY  JTH |SHEET NO. 1 oF 1
Wi RG (ME-55 FOREMAN  BP APPDBY  LIEHISTSUOBNO  1123XF

BL:1-0584
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MENO01772

ENASHA CORPORATION

PAPERBOARD GROUP

November 9, 1987

Orchard Hill Landfill
3378 Hennesey Road
Watervliet, MI. 49098

Dear Sir:

Please find enclosed an ‘MSDS sheet for Mobil DTE 13 hydraulic
0il. Due to a broken line, approximately 150 gallons of this
material sprayed onto the ground and onto our wood chip pile.
The material we are sending your landfill is a combination of
wood chips, oil dry, soil and oil. This material is of a
nonhazardous nature.

If you have any questions, please contact the writer or John
Bonham.

Sincerely,

Otsego Paperboard Division
Keith B. Kling -
Waste Treatment Supervisor

Enclosure
cc: John Bonham

/ac

OTSEGO MILL BOX (55 ¢ 320 N. FARMER STREET e OTSEGO, MICHIGAN 43078 ¢ PHONE. 616-692-6141
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" Mobil MEND1773

£324230-34  , nec 1 OF 3

MJ3IL CIL CJRPCRATICN MATIRIAL SAFETY CATA SULLETIN

XXX T F AT EXTXTTXFTXT XX I. PROCUCT IOEMTIFICATICON LR AR E R R X R L R R LS ]

SUPPLIER: "HEALTH ZMZRGINCY TZLEPHONE:
MOSIL CTIL CIR2. (212) 293-4411

CHIMICAL MAMES AND SYMINYHS: TRANSPORT IMERGINCY TEZLEPHONE:
PET. HYDJRCCA?3INS AND ASDITIVES (22C) 424~

300 (CHZMTRECQ)
UST 0?2 DESCRIPTICN: :
HYDJRAULIC QIL

kxvdkkxexexxc [T, TYPICAL CHZIMICAL AND PHYSICAL PROPERTICSS ek kwdrkkkxtdh

APPTARANCI: AM3ER LIQUID GNCR: MILD PH: NA
VISCOSITY AT 109 F, SUS: 153.0 AT 43 C, CS: 29.6

VISCOSITY AT 215 F, SUS: 45.5 AT 100 C, €Sz 6.0

FLASH PIINT F{C): >330€146) . (ASTM D-92)

MZLTING PJIINT F(C): NA POUR POINT F(CY: -43(-40) -
EOILING PCINT F(C): > 600(318)

RELATIVE DENSITY, 15/4 C: Q.232 -SOLU3ILITY IN WATER: NEGLIGIBLE'
VAPCRK F?ESSU&E-H4 H5 23C: < <1

=NJT APPLICA3LZ NE=NQT ESTASBLISHED O=0ECGMPOSES
rdR FURTHER INFORMATION, CCNTACT YOUR LZCAL MARXETING QFFICE.

Atk hktkhkhkkktXxhkkhkhkrkthixtx III. INGRZDIENTS s 2 2 s LR T ERE LTS
T PCT EXPOSURE LIMITS SQURCES
(APP33X) MG /M3 PPM (AND NJTES)
HAZAROCUS INGREDIENTS:
NONE

CTHER INGREDIEZNTS:
RZFINEZJI MINZRAL CILS >59 -
ADOITIVES AND/3IR OTHER INGREDS. <19

KEY T3 SJURCES: A=ACGIH-TLY, A*=SUGGCSSTED-TLV, M=MJE8IL, 0=0SHA
NJTE:; LIMITS SHIWN FGR GUIDANCE ONLY. FILLOW APPLICASLE REZGYLATIGNS.

khkkhkxkkrhkrerehrrxrxtrec xex IV, HTZTALTH HAZARD DATA kX hkhkhrhhkhkhhkhdkk vk rdk

EFF

m

CTS OF OVYERIXPOSURZ: SLIGHT SXIN IRRITATION.

*xkxxxrxvrexxxerx YV, EZMEIRGENCY AND FIRST AID PROCEDURES rxtrxixkxkrxtrxxd

EYZ.CONTACT: FLUSH WITH WATZR.

SKIN CCNTACT: WASH CONTACT AREAS WITH SJAP AND WATER.

INHALATION: NOT E=XPZCTED T3 233 A PROSLEM.

INGESTION: N3JIT EXPECTSO TQ 8% A PRO3LEM. HOWEVEIR, IF GRIATER THAN 1/2
LITER(PINT) IMGZSTEO, IMMESOIATELY GIVE 1 TO 2 GLASSES OF WATER AND
CALL A PHYSICIAN, HAOSPITAL EMSRISINCY K0OM COR POISCN CONTRCOL CEZNTER
S0R ASSISTANCZ, 00 N3T INOUCE VIMITING OR GIYE ANYTHING BY MOUTH
TQ AN UNCCNSCICUS PEZRSIM,. -



N’

Vs

MObii MENO1774
MEIIL 07z 13 §825633-34 PAGE 2 0F 3
krx kX kxxrkTrXTXTr* YT, FIAZ AND»%X#LDSIDN HAZARD CATA ThkhkIXHXRXXT AR TR CRER**
FLASH PJINT F(C): > Z30(142) (ASTM C0-%2)
SFLAMMASLE LIMITS. LEL: .8 UetL: 7.C
EXTINGUISHING MEZDI CAR2CM DITXIDZ, FIAM, DRY CHZIMHMICAL AND WATER F3G.
SPICTAL FIR:Z rT;i”hG PRICZDURZS: _FIREZFIGHTERS MUST USE SELF-COMTAINED
SRIATHING A&PPARATUS.

UNUSUAL FIRZ AND EXPLISIGN HAIAXTS: NGONE
XXXEXRXTXXEXXXXRTARX XA XX T XXX VIT, REACTIVITY DATA Thhkhkhkhkrkhkxkxhkkdkhkxrhhkxks
STARILITY (THSRMAL., LIGHT, £7C.): STASLE -

CONDITIONS T3 AYOIQ: EXTRIMEZ HEAT

INCIOMPATISILITY (MATERIALS T3 AVJID):
HAZARDCUS OZCOMPOSITION PRJQUCTS:

HAZARICUS PCLYMERIZIATIGON: WILL NOT QOCCUR

Ak xhk ke txrTxrhkx %

ENVIRGNMENTAL IMPACT:
AUTHJIRITIES. U. Se

YiII.

SPILL Ok LEAX PROCEDURE
RZIPORT SPILLS AS REQUIREZID TG APPRUPRIATE
COAST GUARD RESGULATIONS REQUIRE

STRONG GXIOIZZRS
CARSON MONCXIpE

Thkkkdkhhkhkhkkkrrkrtxhkd

IMMEQIATE

REPORTIHG gF SPILLS THAT COULD RTACH ANY WATZIRWAY INCLUDING

INTERMITTENT DORY CREZEKS.
NUMS‘Q 80Q0-424-3302.
PROCIDURES IS MATIRIAL IS RELEZASEZC

TRZATEZD SAWHOUST, OIATOMACEJUS

T AT AN APPROPRIATE WASTE
CURRZINT APPLICABLE
CHARACTERISTICS AT TIME GF
WASTE MANAGZIMEINT:
COMPLIANCE

ZPJRT SPILL TC

QR SPILLZ3:
EARTH, ETC.
DISPOSAL FACILITY I

0ISPOSAL.
DISPOSZ COF WASTE BY SUPERVISE

FhhkrhkT e X RTEX AR ¥
EYS PRATZCTION:

IX.
NQ SPESCTAL EAUIFMENT RZQUIRED.
SXIN PRITEZLCTION: N2 SPIZCTIAL EQUIPMENT REQUIRED.

HYSIcMNZ PRACTICES
RZSPIRATAORY PROTECTISON:
‘CONOITIONS OF UsS
INTILATION: NO SPECIAL
AND WITH ADEQUATE YENTILATION.

NO SPECIAL REJUIREM
AND WITH ADIQUATE

IR ST ERISE RS E RS X
HANOLING:

SPECIAL PRZCAUTIONS
NQ SPECIAL PRSCAUTIAINS REQUIRED.

HEEAXTEXXERET TRAETRAT XX T

XI. TOXICIL3GICAL DATA
--=ACYTE---
SLIGHTLY TGXICC(SSTIMATED)

ANS/TR THZ COMPONENTS.

GRAL TOXICITY (RATS):
. SIAILAR PRBQUCTS
DERMAL TOXKICITY (RABZITS):
TESSTING OF SIMILAR
INHALATICN TIXICITY (RATS):
MISTS AND/3R VAPCRS AR:
CUSTIMARIY 02 RZASCNA3LY FJIRESzZzZaA3LE
THIS PRCOUCT.,
ISRITATION (RA33ITSY: E£XP:SCTED TQ 82
TESTING C7 SIMILAR PRJCUCTS AND/CR THE
SXIN IRRITATICN (RAZ3ITSY: MAY Causs
RZIPEATZID CINTACT. =-=323:2D ON TESTING
THS C3MPONZNTS.

UNLIXELY T3 88

EYZ

SPEZCIAL PRIOTECTION INFIRMATICN

SLIGHTLY TOXICCESTIMATED)
PRODUCTS AND/GR THE COMPCTNZINTS.

NOT APPLICAZLE =--—-HAIMFUL CONCENTRATIONS OF
ENCOUNTERED THROUGH ANY
HANDLING,

NOM=-IRRITATING.
COMPCONENTS.
SLIGHT IRRITATION CM
CF SIMILAR PRJIOJUCTS AND/OR

COAST GUARD TCLL FREE

AOQOSGRB ON FIREZ RETARDANT
SHOVEL UP AND DISPOSE GF
N ACCCRIJANCE WITH

LANWS AND REGUULATIONS, AND PROCUCT

0 INCINE RATIGN IN

WITH APPLICA3LE LAWS AND REGULATICNS.

HCWEYER, GOO0 PERSONAL

SATJULD ALWAYS BE FOLLOWED.

ENTS UNDER ORDINARY
YENTILATION.

REAUIISMENTS UNOER CRDINARY CONDITIGNS OF USE

R R R R R LR T T T .

Thhktrhrkhkrerhdhkkhhkkkxk

===SASET CON TESSTING CF
===3A5%) ON

USz, T2 M“ISuse GF
-==3AS22 ON

PROLGONGED 0OR

k¥ kddkd khkkhhhkhkiki
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MO3IL DTS 13 5 28C-04 PAGE 3 CF 3

)
(A}
O~

Ak XxrXRAIr ke XbrdT® T XII. REGYLATIRY INFCGRMATICN Xhkdkrkxrthkekx khhddkerke

TSCA IHYEMTIRY STATUS: ALL COMPOMZINTS ARZ REIGISTEIRED.

ETNSCS INVENTIRY STATUS: ALL COMPONENTS ARE REGISTEREZD.
THS FILLOWING PROSUCT INGREZDIENTS ARE CITED GN THE LISTS 2 SLCWs
CHEIMICAL NAME CAS NUM3ER LIST CITATIGONS

*xx NG INGRZIDIZINT CITATIONS #**x

=== X3IY T3 LIST CITATIAONS =~

Nf?z 5

1 = 05SEaA, Z = ACGIH, 3 = TARC, b = = NCI.

& = EPA CARC, 7 = NFPX 49, g = NFPA 3234, 9 = 00T HMT, 10 = CA RTX,
11 = IL RTK., 12 = MA RTX», 13 = MN RTK», 14 = NJ RTX, 15 = NJ SHH,
1§ = FL RTK., 17 = PA RTK.

R R R R R R S S T
FIR MOJBIL USE GNLY: (FILL MN7J: MTL23142A003) MHC: 1% 1% NA C* 1+ PPE(C-
USE&4~-373 APPROVZE RZVISZIO: (4716735 NeW PROOUCT MSO0s

B R R R R R R R R T R FE R R X R P P F R R R Cp e S U RIS

PRTIPARED BY: MO3IL GIL CJRPORATION '
ENVIZONMEINTAL AIRS ANO TOXICCLCGY ODSPARTMENT, PRIMCETON., NJ

"NQO"I/‘T.
AN N B R ) -

ON, PRJO0OUCT FGRMULATION ANO QUALITY canTROL
FALIRFAX, YA 22037 (733) &49-3265

-y Vg memn onag o

AFF
FCR FURTHER INFCAMATIS
M33IL CIL CSRPORA
3225 GALLOWS RGAS

AT
-
t
\ K4
TI
e

****t****tkr*§*k**t*rrf*r*krt********************t***t*******************
INFORMATION GIVEN HERZIN IS QFFERED IN GIOGD FAITH AS ACCURATE, BUT
WITHOUT GUARANTEZ. CCONDITIGNS OF USE AND SUITASILITY OF THZ PRODUCT FoR
PARTICULAR USES ARE SZYCNO OUR CONTRAL;S ALL RISKS OF USE OF THZ PRODUCT
ARE THEIREFOIRE ASSUMED BY THI USER AND WS EXPRESSLY DISCLAIM ALL

MIRICHANTAZILITY AND FITNZSS £3% A PATICULAR PURPOSET IN RZSPELCT I3 ITHE
YSZ OR SUITARILITY 0F IXZ P2JJUCTI. NJITHING.IS-.INTEMOZD AS A
RSCOMMENDATION FJ] USSS WHICH INFRINGEZ VALIC PATENTS GR AS EXTZINOING
LICEMSE UNDER VALID PATENTS. APPROPRAIATZ WARNINGS ANO SAZE HANGLING
PROCSCURES SHOULC €% PREVIDED TG HANDLERS AND USERS.
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2 Va1 MENASHA CORPORATION

PAPERBOARD GROUP

Mr. Galen Kilmer

Michican Dept. of Natural Resources
621 10th Street

Plainwell, MI. 49080

August 2, 1989

Dear Galen:

As Menasha has previously reported, the mill's #2 truck dumper
periodically leaked enough hydraulic oil over a period of years
to cause an oil plume to extend through the so0il down to the
first groundwater table. This letter is to update you on
Menasha's most recent actions and plans regarding this problem.
A full report will follow later.

In November 1987, several concrete containment structures were

built at the #2 truck dumper to prevent any future oil leakage

from entering the scil. This also had the effect of sealing the

surface over part of the oil plume, which should have slowed its
- downward migration.

Additional subsurface exploration was commissioned by Menasha and
performed in October, 1988. Three monitoring wells were
installed, bringing to five the number of monitoring wells
installed near the %2 truck dumper. The installation and
subsequent chemical analysis of the monitoring wells indicated
that groundwater in the region of the east truck dumper had not
been significantly impacted by past hydraulic oil releases.

Based on recommendations from the consulting engineers, a low
volume interceptor well was installed near the south edge of the
0il contamination plume. This well has been fully operational
since May, 1989. It is restricted to pumping only % gpm due to
the very shallow aquifer above the clay lens, but has been shown
to draw down the adjacent monitoring wells quite satisfactorily.
This interceptor well serves to prevent any off-site migration of
oil. To date, only trace amounts of oil have been pumped out,
since very little oil has actually reached the groundwater.

It is Menasha's intent in September and October of this year to
spend approximately $700,000 to replace the existing hydraulic
screening system at the truck dumper with an electric system.
This will eliminate the source of contamination from the
screening system. As part of the demolition of the existing
system, as much contaminated soil will be removed as possible
without undermining nearby foundations.

OTSEGO MILL + 320 N. FARMER STREET « P 0. BOX 155 « OTSEGO. MICHIGAN 490780155 + PHONE. 616-692-6141
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Page 2
JTB - Mr. Kilmer

Menasha is currently considering the merits of installing a
purging irrigation system o drive water through the remaining
contaminated soil to move the residual cil down to where it can
be captured by the interceptor well. Although we are not yet
certain that an irrigation system is merited, we intend to
install the appropriate piping during the upcoming excavation and
backfilling before the new screening system is installed. Prior
to any actual use of the irrigation system, Menasha would obtain
appropriate permits as required from the MDNR.

Please let me know by August 18 if these steps do not meet your
expectations for remedial action. Barring any comments, we will
proceed as detailed above.

Sincerely,

Otsego Paperboard Division

‘%<;E3% am

En@uneerlng/Technlcal Services Manager

JTB:amc
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JRPORATION

7oy VENASHA

PAPERBOARD GROUP

November 9, 1987

Orchard Hill Landfill
3378 Hennesey Road
Watervliet, MI. 49098

Dear Sir:

Please find enclosed an MSDS sheet for Mobil DTE 13 hydraulic
0il. Due to a broken line, approximately 150 gallons of this
material sprayed onto the ground and onto our wood chip pile.
The material we are sending your landfill is a combination of
wood chips, o0il dry, soil and oil. This material is of a
nonhazardous nature.

If you have any questions, please contact the writer or John
Bonham.

Sincerely,

Otseqgo Paperboard Division
Keith B. Kling C7/)
Waste Treatment Supervisor

Enclosure
cc: John Bonham

/ac

OTSEGO MILL BOX 155 * 320 N. FARMER STREET ¢ OTSEGC MICHIGAN 49078 « PHONE 5156326141
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TZIRIAL SAFSTY DATA SULLETIN

2RSS RIS EEEEFETE RN 2 T. PRICUCT TINESMTISICATICHN Fhhkkkkhkhhkbewhkrerrrhrs
H33IL 0Tc 13
SYUPPLIER: THEALTH EMEZRGINCY TILEZPHONEZ:
MG081IL CZIL C3ZR?. (212) 333~4411
CHIMICAL MNAMES AND SYMINYMS: ' TRANSPORT EMESR5INCY TELEPMONE:
PZT. HYGRSCA23ONS AND ADDITIVES (223C) 424-33503 (CHEIMTREQ)

USZ C2 DESCRIPTICN:
HYDRAULIC OIL

kxedkxwexxxxxtr [T, TYPICAL CHZMICAL AND PHYSICAL FROPERTIES xtkrxetxkhkoxsr

APPZARANCE: AM3ER LIQUID 0OCR: MILD PH:z NA
VISCOSITY AT 139 F, SUS: 150.0 AT 43 C, CS: 29.6

YISCOSITY AT 210 F, SUS: 448.5 AT 100 C, CS: 6.0

FLASH PJIINT F(C): >330(144) (ASTH 0=372)

MZLTING PJINT F(C): Na POQUR POINT F(CY: -49(-40)
EQILING POINT F(C): > 630(318)

RILATIVE DENSITY, 15/4 C: Q.332 SOLUSILITY IN WATER: NeGLIGIBLE®
VAPTR FRESSURE-MM HS 20C: < 1

NA=NOT APPLICA3LET NE=NOT ESTAGLISHED C=DECCHPOSES
FOR FURTHER INFORMATION, CCNTALCT YOUR LOCAL MARXETING QFFICE.

AXE XX A AKX AX AT XX AAX XX T AL IITI. INGRZ=ZODOIENTS FRAAKAXXAX AKX AT AR R TR Aok Ak Teh®
WT PCT EXPOSURE LIMITS SQURCES
(APPRIX) MG /M3 PPM (AND NOTES)
HAZARJCUS INGREJISNTS: ’
NONE

OTHER INGREDIESANTS:
REFINED MINZRAL CTILS >%Q
ADOITIVES ANO/IR QOTHER INGREDS. <13

KZY T3 STURCEZS: A=ACGIH-TLY, A*x=SUGGESST=ZO-TLY, M=MJSIL, 0=Q0SHA
NOTZ: LIMITS SACWN FOR GUICANCE CNLY. FILLOW APPLICASLE RZGULATIGNS.

kdkhwxhkrhrhkhrrlhkRXrrrrt *ex IV HZALTH HAZARD DATA PR TR TR E LT R

EFF

CTS OF OVEREXPOSUZZ: SLIGHT SXIN IRRITATION.

Xrkexrrckxckrexe \, =M

”I

ENCY AND FIRST AID PROCTIDURIS *rkxexakrkkcxksrxs

EYZ CONTACT: FLUSH WITH WATZR.

SXIN CCNTACT: WASH CONTACT AREAS WITH SJAP AND WATER.

INHALATIGON: NOT EXPZCTSD T3 282 A PROBLEM.

INGZSTION: NJIT EXPECTED TO 8% A PRO3LEM., HOWEVIR, IF GRIATEIR THAN 1/2
LITSR(PINT) INGEZSTED, IMMEDIATELY GIVE 1 TO 2 GLASSES OF WATER AND
CALL A PHAYSICIAN, HOSPITAL EMS3IGIHCY ROOM CR POISCN CINTRSL CENTER
FO0R ASSISTANCE. D00 N3IT INOUCE VIMITING QR GIVE ANYTHING 8Y MOUTH
TQ AN UNCCNSCICSUS PZESTN.
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ME2IL 072 13 - $C2883-34 PAGE 2 OF 3
kxxxkxxxrrxxecxxrx  YI, FIAI AND SXFPLOSITN HAZARD DATY sk kdrexx kkwdkedkrtr
FLASH PIINT E(C): > I30(1468)  (aSTH 0-92) )
FLAMMASLE LIMITS. LEL: b UEL: 7.C :
EXTINGUISHING HMEDI CAR30M CIJIXIDZ, FJIAM., DRY CHZIMICAL AND WATEZR FOG.
SPICIAL FIRZ FquTLVG PROCIIURES: _FIRSFIGHTERS MUST USS SELF-CONTAINED

SRTATHING APPARATUS.
UNUSUAL FIRZ AND SXPLOSIGON HAIARDS: NONE

lll

FEE R EFE TR EEE 2] YII., REACTIVITY DATA ThkhkkkkhkRkk e xx kX kkkx ek Tk
STARILITY (THSRMAL, LIGHT, &7C.): STASLE -
CONDJITIINS T3 AVYGIO: EXTREME HEAT
INCOMPATISILITY (MATERIALS 7O AVQIO): STRONG GXIQIZZRS
HAZARDCUS DICCMPOSITION PRODUCTS: CARSON MCMNOXIDE.
HAZARDCUS PCLYMERIZIATIGCN: WILL NOT QCCUR

Ak kxR kXX EXCT XX x k% YIII. SPILL 3R LEAX PROCEDHYRE kdkhkhkhkhkhkde kkrkkhkhkdkhh

ENYIRSONMENTAL IMPACT: REPORT SPILLS AS REQUIRZD TG APPROPRIATE
AUTHIRTITIZS, U. S. CUOAST GUARD KREGULATIONS REQUIRE IMMEDIATS
REPORTING OF SPILLS THAT CQULD RZTACH ANY WATZRWAY INCLUOING
INTERMITTINT ORY CRZEXS. RZPART SPILL TT COAST GUARD TCLL FERES
NUM3cSR 800-424-3302. )

PROCIDURSS IS MATIRIAL IS RSLEASZD OR SPILLEZD: ADSGRE ON FIRE RETARDANT
TREATZD SAWDUST, ODIATOMACEZ3US EARTH, ETC. SHOIYEL UP AND DISPOSE GF

* AT AN APPROPRIATE WASTS DISPOSAL FACILITY IN ACCCRIANCE WITH

CURRZINT- APPLICABLE LAWS AND RESGUULATIONS, AND PRODUCT
CHARACTCRISTICS AT TIME CF DISPOSAL.

AASTS MANAGEZMENT: OISPOSt 8F WASTE B8Y SUPSRYISED INCIH’RATIDN IN o
CCMPLIANCE WITH APPLTICA3ZLE LAWS AND RESULATICNS. o

I 2 EEAEE AR LS X L 8 B IX. SPESCIAL PRATECTION INFIRMATICN kktkkhkkdk kkkrrhkhikk

EYT PRATZCTION: NQ SPECTAL ZAUIFPMENT R=QUIRZ=9.

SKIN PRITEZCTION: N3J SPECIAL EQUIPMENT REQUIED. HCWEVYSR, GJ0D PERSAONAL
HYSIcNZ PRACTICES SHOULD ALWAYS BE FOLLOWED.

RESPIRATORY PRAOTECTISON: NQ SPECIAL RZQUIRSMENTS UNDER QORDINARY
‘CONOITIONS OF UST ANJ WITH ADZQUATE VENTILATION.

YINTILATION: NO SPECTAL RESQUIRETMENTS UNOSR CRIINARY CONDITIQNS OF USE
AND WITH ADEJUATE VENTILATIAON.

kX rr kbt rXxrrrrktr Xe SPECTAL PRZCAUTIZMNS AEAEAREXKRRTAN KK ARRE R RAR
HANOLING: N3 SPSCIAL PRSECAIUTIINS REQUIRED.

I 2 EX R R RS ELTEELE LR, XI. TOXTIC2LSGICAL DATA Xhkhkthrhkkhkkrxkrrhrhkkkwhrtrn

=== ACUTZ=--

GRAL TIXICITY (RATS): SLIG“TLT TGXIC(E3TIMATED) ~--=32ASED ON TS STING CF

O SIMILAR PROOUCTS ANO/ZR THEZ COMPONENTS.

DZRMAL TOXICITY (RWW33ITS): SLIGHTLY TOXIC(ESTIMATZED) -=-=-343%) CON
TSSTING GF SIMILAR PRODUCTS AND/QR THE COMPGCNINTS.

INJALATICYN TIXICITY (RATS): NIT APOPLICAILE ---HAIMFUL CCMCSNTRATIONS CF
MISTS AND/3R VAPORS ART UNLIXZLY T3 BE ENCTUNTSERED THRIOUGH ANY
CUSTIMAY 22 RTASCNA3LY ES3REL=zA3LS HANOLIMG, USE, C2 nIsuss GF
THIS PICIJUCT.

EYZ IXIITATION (RA33ITS): ESX2SCTED TJ 33 NOM=-IRRITATING. ---3ASZ3 ON

TING CZ SIMILAR P?7CUCTS ANO/CR THS COMPQONENTS. .)

TATISN (RAZ3ITS): MAY CAUSS SLIGHT IRRITATICHN CM PROLGONGED OR

._lT 9 CONTACT. ===3133D GON T3STING oF SIMILAR PRIJUCTS AND/QR

CIA2CMZINTS.

SKIN

A I 4~

o M
[T/ Y V]
n
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MO3IL DTE 13 - $52530=34 PAGE 3 GF 3

*rexxkxrkerrxexcnkwxx  XII, REGULATORY INFORMATION xx*xsixsrrexkkxrrrexss
TSCA TINYENTORY STATUS: ALL COMPONZIMTS ARE REGISTEIREZD.

SINZCS INVENTIRY STATUS: ALL COMPGNENTS ARE RESGISTEZRED.

T4 FZLLOWING PRIODUCT INGRZOIEZNTS ARE CITED CN THE LISTS 2ELCW:

CHEMICAL NAME CAS NUMBER LIST CITATIGNS
**% NG INGRZIDIENT CITATIONS w##x

~== KZY T3 LIST CITATIONS -—-

1 = O35HA, 2 = ACGIH., 3 = IaRC, 4 = NT2, 5 = NCI.

6 = EPA CARC, 7 = NFPA 49, 8 = NFPA 3234, 9 = 00T HMT, 10 = CA RTX,
11 = IL RTK, 12 = MA RTX, 13 = MN RTK, 14 = NJ RTX, 15 = NJ SHH,
16 = FL RTK, 17 =

PA RTX.

*1********t**********Q******k****x***t*********z**g******t**x*t**********
FIR MJeIL ysStE CHNLY: (FILL MJ: MTL231A2A0035) MHC: 1% 1% NA (O*x 1+« PPEC:
US84-373 APPROVZE RZVISZD: (4716735 NeW PRGOUCT MSds

XL ERELSEEREIREL LSS LR RS SRS LRt R s R R R t Rt R R SRR & PR B P EE R PPIEI I Ppppny

PRTPARED BY: MO3IL GIL CORPORATION :
ENVIRONMENTAL AFFAIRS AND TOXICGCLOGY DEPARTMENT, PRINCETAON, NJ
FGR FURTHER INFCRMATICN, CONTACT:
MO3IL GIL CORPGRATION, PROOUCT FGRMULATION ANO QUALITY CanTRAL
3225 GALLOWS RGAD., FAIRFAX, VA 22037 (733) 845-3265

R Y T L 22 L L A R R L T LA R LT TR L R r R e R P et g 2 U A
INFIRMATION GIVEN HEREIN IS QFFERED IN GIGD FAITH AS ACCURATE, BUT
WITHOUT GUARANTZE. CONDITIONS QF USE AND SUITASILITY OF THE PRQUDUCT FoR
PARTICULAR USES ARc BEYOND OUR CONTROLS ALL RISKS OF USE OF THZ PRODUCT
ARE THZREFJRE ASSUMED BY THE USER AND WS ZX2RESSLY DISCLAIM ALy

MZICHANTAZILITY ANQ FIINZSS EJR 4 PA3TICULAZ PURPOSS IN RESPECI I3 IHE

UsZ OR SQUITAZILITY QF IZZ R2JQUCT. NOTHING IS INTIMNIED AS A
RSCOMMENDATION FIR USES WHICH INFRINGZ YALIC PATENTS OR AS EXTIND
LICEMSE UNDER VALID PATENTS. APPRAPRTATE WARININGS AMD SAZE HANGCL
PROCSCURSS SHOULOD 8% PRCYIDJED TG HAMDLSRS AND USERS.

T
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—NASHA CORPORATION

PAPERBOARD GROUP

November 13, 1987

Orchard Hill Landfill

3378 Hennesey Road
Watervliet, MI. 49098

Dear Sir:

We recently brought approximately 30 yards of wood chips, soil,
and o0il dry mixed with hydraulic oil to your landfill for
disposal. This was material from beneath our #2 truck dumper.

We are now in the process of cleaning beneath the #1 truck dumper
and will have about 20-30 yards of similar material to dispose
of. Pending your approval, we would like to bring this material
on Tuesday, 11/17.

If you have any questions please contact the writer or John
Bonham.

Sincerely,

Otsego Paperboard Division
Keith B. Kling
Waste Treatment Supervisor

cc: J. Bonham
R. Thaxton

/ac

OTSEGO MILL BOX 155 » 320 N. FARMER STREET  OTSEGO, MICHIGAN 49078 « PHONE 616-692 6141
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Bonnan ) DATE: Feoruacy 24, 19su

SUBJECT: Truck Dumger lionitoring lieils FROM; sary Rﬁizzéa/i

The monitoring wells locatea in the cnipyaru ot both truck
dunpers were sampled on February 23, 1988. leiltner %z truck
aumper east well (NVZC) nor the #1 truck cunper wvell (LMSL)
contzined any visible o0il in the samples. The west well at #2
truck dumper (I¥1%) containea about 1/2" or cil 1in the sanple.

~ TO: John

¢ - These are well designation per STS Consultants wrawlng numnper
C-I17 83-349.

/ac
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TO: :
S John Bonham . DATE July 15, 1988

SUBJECT: 4y wpruck pumper FROM: Keith Klingfylay’

Oon 7/14, Ron Thaxton and I discussed the problems with containing
0il spills from the #1 truck dumper. To do this job properly,
soft dirt around the cylinder containment area must be

excavated, a drainage tube for chip run off must be installed

and stabilized gravel must be put down. The area must be
asphalted. A diagram showing dimensions is attached.

cc: Ron Thaxton

/ac
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a 1,\/ MEN01787
- eee / CORPURAILIUN

Y TO: ATE:
Distribution D July 20, 1988

SUBJECT: 43 rruck Dumper FROM:  keitn Klin%tigk:

For the past month I have been evaluating the #2 truck dumper for
environmental concerns. I have talked with operators,
Maintenance people, Brian Austin from Motion Industries and Mike
denOtter. 1In order to lessen the lack of problems with that
equipment, I feel the following step need to be taken.

1. The lower containment area is completely filled with
chips, dust and oil. Mike stated this will be cleaned
out before the upcoming 5 day maintenance down. The
metal pans under the augers will be repaired or
replaced as necessary. We also discussed the fact that
some chips will always get into this area so routine
cleaning will be required.

2. The containment area directly north of the augers, used
to catch fuel leaking out of raised trucks, is
completely full of chips. During the down, shields
will be welded onto the truck dumper to prevent this.
Mike and I discussed the fact that this containment
area is quite deep and narrow. It may be necessary to
put drain holes from this containment area to the lower
containment area.

3. The piping to the cylinders is conduit with
compression fittings. This is not adequate to hold the
pressures which develop in the system. The pipe should
be Schedule 80 black pipe.Hydraulic hose should be on
each end to absorb shock and vibration. The other hard
piped areas are also conduit, but are less susceptible

to shock.

4. The hydraulic hoses going to the auger drive motors lay
in the containment area beneath 4-16 inches of chips
and dust. The drive motors should be turned over and
hard pipihg (Schedule 80 black pipe) should be run to
the motors from overhead.

5. The hoses from the manual controller lay all over in
the containment area and are completely buried with
chips and dust. The hoses could be consolidated into
one area quite easily. These could be run through a
metal or cement chute with an inspection cover on top.
It would have to be tall enough to stick above the
chips. This would provide protection for the hoses and

b would provide a way to see leaks before major oil
losses occur.
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Page 2
Keith Kling - #2 Truck Dumper

6. The hydraulic motor on the upper end of the stacking
conveyor has a very high spill potential. Its
positioning high in the air also makes cleanups large
and costly. An electric drive motor should be used in
place of the hydraulic motor.

7. The containment area oil reservoir room cannot be
emptied of spilled oil at this time. I am presently
getting a cost on sumps for the containments and U-
drain for the reservoir room to improve this situation.

In looking at repairs throughout the mill, cost comparisons are
inevitably made. Mobil oil DTE26 costs $2.59 per gallon. Since
april 11 we have used $1994.00 of this oil. Landfill costs are
now $12.00 per yard, plus handling charges. This is up from
$3.00 per yard in 1984. Expect this cost to double within a few
years. These leaks also cause frequent downtime and excessive
maintenance time. In the interest of the environment and from an
economic standpoint, these changes should be made immediately.

cc: Mike denOtter
Ken Hartman
Lee Holmes
S.J. Rosenthal

/ac
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AVaY VIENASHA CORPORATION

PAPERBOARD GROUP

August 15, 1988

Dave Ganka

Ganka's Construction Company
10979 8 Mile Road

Battle Creek, MI. 49017

Dear Dave,

Several projects are presently under consideration involving
containment with cement walls or berms. Listed below is a short
description of each project.

1) FUEL TANK CONTAINMENT

The attached drawing should provide necessary
information.

2) #1 TRUCK DUMPER

Install cement containment around the dumper cylinders

had as shown on the drawing. Install a 20 inch deep sump
at one side with a double screen and metal top. Remove
soft dirt and haul to landfill (landfill cost to be
figured separate from this bid). Put in a drainage
tube and backfill as shown on the drawing.

3) #2 TRUCK DUMPER (CYLINDERS)

Install a 20 inch deep sump on one side of the cylinder
containment with a double screen and metal top.

4) #2 TRUCK DUMPER (LOWER CONTAINMENT)

Install a sump as described above.

5) #2 TRUCK DUMPER (OIL RESERVOIR BUILDING)

Cut in 20 feet of U-drain. Slope to a 4 ft. X 4 ft.
sump with a metal top. Install a cement slab for oil
druns, sloped to the sump.

6) SOIL BEHIND DIGESTER

The area behind the digester is a series of trenches

and low spots between tanks, drives and buildings.
-~ This will need to be hand dug to solid material.

Backfill and pour cement, sloping to nearest drain.

OTSEGO MILL BOX 155 » 320 N FARMER STREET o QTSEGO, MICHIGAN 43078 o PHONE. 616-692-6141
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Page 2

I would like to receive costs listed for each project, however
all projects will be awarded to an individual contractor. If you
are interested in bidding on these projects and would like more
information, you can contact me at 692-6141.

Sincerely,

Otsego Paperboard Division
Keith B. Kling
Environmental Supervisor

cc: John Bonham

Enclosures
/ac
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FORM 561 90
MENO17
'AvA‘ l\ Vot WAL I
V(R (Lt
CORPORATION
~w TO: John Bonham DATE: August 23, 1988

SUBJECT: #2 Truck Dumper FROM: Gary E. Roys

On August 9, 1988, the East MW2@ and West MW1@ monitoring wells
at the #2 truck dumper were sampled. At this time the east
well's sample did not contain any traces of visible oil. The
west well was found to have a considerable amount of o0il. The
baler was placed about 18-20" into the liquid and the entire
sample removed was oil. The next bail produced water and oil. a
4-5 gallon amount was removed from the well and was sampled again
on August 16, 1988. At this time, the bailer was dropped 14
inches into the liquid layer in the well. Again o0il only was
removed on the first bail. The well was bailed in this way two
more times and again the sample contained only oil. The 4th
produced water and some oil.

@ These are well designations per STS Consultants drawing number
C-M 83-349.

cc: Keith Kling

/ac
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STS Consuitants Ltd.

Consulting Engineers September l. 1988

3340 Ranger Road
Lansing, Michigan 48906

{517) 321-4964

Mr. John Blauwkamp
Menasha Corporation
1645 Bergstrom Road
P.O. Box 367
Neenah, WI 54957

RE: Otsego Paperboard Plant - Truck Dumper No. 2
ASSESSMENT OF CONTAMINATION ENCOUNTERED
IN MONITORING WELL MW-1

Dear Mr. Blauwkamp:

As we have previously discussed, considerable amounts of contamination have recently
been encountered in monitoring well MW-1 below Truck Dumper No. 2, at the Otsego
Paperboard Plant. The contamination consists of hydraulic oil and presumably
originated within the truck dumper equipment in the area. This area was the subject

of a hydrogeologic study performed by STS in February of 1986.

As you know, previous to the contamination which was recently encountered, a sampling
crew from STS encountered hydraulic oil in the well. However. it was believed that
this contamination was caused by oil flowing down the well casing, since the well
casing was damaged during chip moving operations in the area. The current contam-
ination most likely originated from the continued spills of hydraulic oil in the

area, which has moved through the soil column and finally reached the water table.

Once the hydraulic oil reaches the groundwater surface. it appears to be spreading in
a free product layer. STS understands that no free product has been encountered in
monitoring well MW-2; however, based on groundwater flow at the site, this well would
be slightly upgradient or side-gradient to monitoring well MW-1. Therefore, the

horizontal limits of the free product plume, as it exists, are not known.
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Mr. John Blauwkamp

September 1, 1988 MENO1795

Page 2

Based on previous borings at the truck dumper, a sandy clay soil strata is known to
underlie the upper sand soils at the truck dumper. In the locations of monitoring
wells MW-1 and MW-2, this sandy clay layer was encountered approximately 5 feet below
the groundwater table. Soil boring B-3, located approximately 60 feet south of
monitoring well MW-1, encountered the sandy clay layer above the water table.
Finally, monitoring well MW-4, located approximately 150 feet south of the truck
dumper, did not encounter the sandy clay layer, although the boring was only extended
5 feet into the groundwater table. In general, it appears that the sandy clay layer
is localized and fairly limited in extent, presenting only a limited aquifer above
it. It is not expected that oil contamination would be traveling through the sandy
clay layer, since the oil is a bouyant product and, in addition, the clay is of lower
permeability. That is, the clay layer more than likely limits vertical extents of

soil contamination.

Since a limited aquifer exists above the sandy clay, a large pumping well located
above it would be of limited use, and quite probably would pump dry over a very short
period of time. In addition, a large capacity well installed with intake below the
clay layer would negate any vertical control which now exists on the contaminant, and
more than likely make the problem larger by spreading the contamination vertically

once the sandy clay layer was dewatered.

Finally, if the sandy clay layer is above the water table to the southwest of the
truck dumper, then the larger groundwater control well would not be required, since
the sandy clay would make a natural boundary to movement of the hydraulic oil.
Therefore, a small well with its screen located directly above the clay would be

sufficient to control the oil.

Based on the discussion provided above. additional investigation of the area needs to
be performed. This investigation requires the performance of two tasks: 1) to more
completely define the lateral migration of the oil. and 2) to define a real extent of

the clay layer.
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Mr. John Blauwkamp

September 1, 1988 MENOQ01796

Page 3 -

STS recommends the installation of a minimum of three (3) additional monitoring wells
at the site. STS proposes the first well be located to the southwest of current
monitoring well MW-1. at the top of the truck dumper depression. This well should be
30 to 40 feet deep, and be placed shallow on the clay layer. if it exists in this
area. Two additional wells would be placed at the southwest edge of the wood chip
pile, particularly looking for the clay layer and aquifer extent above the clay
layer. STS recommends one well be extended through the clay and attempt to determine
the thickness of the clay. If the hydraulic oil has moved considerably far from the
area of the truck dumper, then additional wells would be required.

As requested, STS has estimated the capacity of production wells in the area of Truck
Dumper No. 2. These capacities are based upon three different scenarios. These are

as follows:

a. Scenario A - This scenario assumes that the clay layer does not exist above the
water table to the southwest of the truck dumper (in the direction of ground-
water flow); therefore, the hydraulic oil has moved from the top of the clay
layer at monitoring well MW-1, and is moving in a general southwest direction.
This scenario being the case, a well of fair capacity (100 gpm) would be
required to extend a considerable zone of influence about the area of the truck

dumper to control the flow of oil contamination (see drawing labeled Option 8).

b. Scenario B - This scenario involves the installation of a larger well (capacity
approximately 100 gpm) in the close vicinity of the truck dumper. Specifically,
if the oil contamination has not moved a considerable distance from the truck
dumper, but a cone of depression around the truck dumper is required, then a
well which perforates the upper clay and drains the oil to an intake pump in a
solid section of well casing would be required. This well would also draw from
below the clay unit to basically lower the water table around the clay and

subsequently drain water and oil from the top.
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c. Scenario C - This scenario involves the possibility that the clay layer extends
above the groundwater table southwest of the truck dumper. In this case, only a
small, semi-perched water table lying above the regional water table would
exist. Therefore, a well of smaller capacity would be required only to pump
from this more restricted area. This scenario involves a well of approximately
20 gpm capacity operated on a float system. This scenario was discussed in the
August 1, 1988 report.

If you have any questions regarding this letter, please contact me. STS would be
pleased to develop a proposal for additional evaluation of the hydrogeology of Truck

Dumper No. 2, if Menasha so desires.

Respectfully,

STS CONSULT S, LTD.

Bernard B. Sheff, P.E.

Senior Project Engineer

Manager, Geo-Environmental Group
BBS/Ich

BBS17 #35

cc: 1/ Keith Kling, Otsego
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PREIN & NEWHOF, P.C. MENO1798

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E, GRAND RAPIDS MICHIGAN 49505 TELEPHONE (616) 364-8491

285 JAMES STREET, SUITE E. HOLLAND, MICHIGAN 49423 TELEPHONE (616) 399-9218
TELECOPIER (616) 364-6955

H EDWARD PREIN PE RLS Septemper 1z, 1988
THOMAS NEWHOF PE 77129L
WILSON D McQUEEN PE

MICHAEL § FULLER PE

PHILIP C GLUPKER PE

JAMES A COOK PE

ROBERT J VANDER MALE PE

ROBERT J REIMINK PE

RICHARD L SERBOWICZ PE

MICHAEL § BERGSTROM PE

SIONEY P WAGNER JR PE

ARTHUR W BRINTNALLRLS

REX A MILLIRONRLS

Mr. John Bonham
Menasha Corporation

P O Box 155
Otsego, Michigan 49078

Re: 011 & Grease Results for MW 7

LABORATORY RESULTS

Lab Log # Sample # mL received 011 & Grease, mg/L
2385 MW7-081788 780 <1.0
2549 MW7-082588 455 0.8
2689 MW7-090188 1,960 1.1

PREIN & NEWHOF

//Qy/az f%‘c%/

Jane Hoch
Laboratory Director



PREIN & NEWHOF, P.C. MEN01799

ENGINEERS — SURVEYORS
ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N.E., GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491

285 JAMES STREET, SUITE E. HOLLAND. MICHIGAN 49423 TELEPHONE (616) 399-9218

TELECOPIER (616) 364-6955
H EDWARD PREIN PE RLS October 24, 1988
THOMAS NEWHOF PE 7 7 1 29 L

WILSON D McQUEEN PE
MICHAEL S FULLER PE
PHILIP C GLUPKER PE
JAMES A COOK PE

ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
MICHAEL S BERGSTROM PE
SIDNEY P WAGNER, JR PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRLS

Mr. John Bonham
Menasha Corporation

P O Box 155

Otsego, Michigan 49078.

Re: ©il & Grease Results, Samples received 10/14/88

LABORATORY RESULTS

Lab Log # Sample # mL received 0Oil1 & Grease, ma/lL
3171 101388-North 330 <1.0

A 4
3172 101388-Southwest 340 <1.0

PREIN & NEWHOF

F
Mgt Cheo A

V/;ane Hoch
Laboratory Director

-y
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9/82 CAPITAL /REPXTR EXPENDITURE AUTHORIZATION
= ©-48-159-8192
fagvision PLANT OR ’ OATE
LQCATION
Y #48 Paperboard Qtsego, MI,. 49078 11/18/88
PROJECT ADMINISTRATOR - LIFE OF EST. CamMPL.
EQUIP. . QATE
J.T. Bonham ] 11/30/88

PROJECT OESCRIFTION & PURPOSE

Install containment structure at the chipyard to halt further fuel and oil
contamination of the soil.

EQUIP. § LABOR Tot
: AL
DESCRIPTION OF E'ZPENDITURE MATER{AL SUTSI10E COMPANY

Puel tank containment structurge
with cement slab for fill area.
1Electricity to sump pump and dlesel .
fuel tank. 7993 7993

At #1 truck dumper, extend cement.
to catch oil leaks. 1Install sump
with screen. 1Install drainage

tube for rain water. 2901 2901

At #2 truck dumper, install sump
with screen on upper containment
area. 568 568

At #2 truck dumper oil reservior
« uilding, cut 20ft. of U-drain in
floor. Slope to sump. Install

a cement slab, sloped to sump for
storage of oil drums. 2644

N
o
=9
W

APPRQOVED CAPITAL BUOGET AMOUNT §
IF SINGLE BUDGET !TEM COVERING MULTIPLE ITEMS, [NOICATE BUDGET AMOUNT REMAINING AFTER THIS REQUEST $ 38: 801
(IF EA EXCEEDS CAPITAL BUDGET BY 5% OR MORE, EXPLAIN

ECONOMIC EVALUATION

PROFIT ON ADDED SALES
FIXED ASSETS 14,106
| £OST REDUCTION OR AVOIDANCE
PROJECT EXPENSE x
= 2 | LESS: OEPR. ON NEW EQUIPMENT
- a .
E | WORKING CAPITAL = | PRE-TAX SAVINGS
g 2
z @ | 50%_OF PRE-TAX SAVINGS
L
14,106
TOTAL s ADD BACX DEPRECIATION
INVESTHENT CASH PAY-8ACX
BOGK VALUE 01SPL. ASSETS
(nemo ONLY) . N ONE A”NHF 0ATE
RXNK R /KA FENG NE SR X : ~\“E?
PAY=-BACK YRS. MONTHS Eng Supt - Eng/Tech M%J /(/l ?/?37

DIVISION MANAGER

on\@cca TANT/
PREPARED Bv: .1 p Kling /ézk;ﬁ%ilg AﬁZ;déjzin\ lf %ﬁft |

USE REVERSE SICE OF SHEET FOR SUPPORTING ODETAILS ON SAVINGS. U

PREPARE ORIGINAL COPY OMLY. ORIGINAL WILL 3E FORWARDED TO VICE PRESIDENT
CONTROLLER AFTER APPROVAL ANO WILL BE DISTRIBUTED 8Y CONTROLLER'S
DEPARTMENT PER STANOARD PROCEDURE #1015, (F E. A. IS

O[SAPPROVED, THE ORIGINAL COPY WILL BE RETURNED IN SAME RQUTING [PResi0eNT
USED N PREPARATION, BUT IN REVERSE ORDER.
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NATURE OF EXISTING FACILITIES.

The existing fuel tanks set on the ground with no containment.
The #1 truck dumper has a small containment around the hydraulic
cylinders. The #2 truck dumper has three containment areas
which generally capture oil spills.

WHERE INADEOUATE

The fuel tanks are required to have containment in case of
spills. Also the fueling area is subject to spilling as
evidenced by the existing soil contamination.

The containment around #1 truck dumper has been too small to
capture most of the o0il spills, Alsoc it is extremely difficult
to clean out due to wood chips and debris which gets into the
containment area.

The containment around #2 truck dumper is extremely difficult to
empty due to wood chips and debris. Also, the 0il reservoir
building does not adequately contain the o0il and cleanup is very
labor intensive.

PROPOSED REMEDY

Build a containment and have the fuel tanks relocated inside it.
Have all vehicles fuel up on a cement slab which is sloped to the
structure.

Extend the cement at #1 truck dumper to capture oil spills.
Install a sump with screens to allow for easy cleaning of the
structure.

Install sump with screens on #2 truck dumper to allow easy
cleaning of the containment areas.

Install U-drains and a sump in the o0il reservoir building to
allow for recapture of lost oil.



CAPITAL/REPAIR EXPENDITURE AUTHORIZATION

FoRrt 705
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EA-48-159-8552

0TSEGO, MI

12-12-88

R. V., GULBRANSON

—QTSTON
#48 PAPERBOARD
TRROECT FORTRTSTRATORN TIFE o
EQUIP.

DATE

PACJECT DESCRIPTION & PURPUSE

INSTALL GROUNDWATER RECQOVERY WELL AT #2 TRUCK CUMPER AREA - ENVIRONMENTAL

DESCRIPTION OF EXPEMDITURE

EQUIP. & LABOR

MATERIAL | OUTSIDE | COfPAIY | TOTAL

8" Diameter Well Casing 48'
Gravel Packed and Pump Test

Pumps, Piping & Controls
Electrical

Contingency

Total

5,000 7,000
7,700 5,560
2,000 3,500
1,500 1,600

16,200 17,600

12,000
13,200
5,500
3,100

33,800

APPROVED CAPITAL BUDGET AMOUNT $.8.7. 000

THIS REQUEST $

(IF EA EXCEEDS CAPITAL BUDCET BY 3% OR MORE, EXPLAIN

IF SINGLE BUDGET ITEM COVERING MULTIPLE ITENS, INDICATE BUDGET AMOUNT REMARINING AFTER

ECOMNDMIC EURLLATION

STANDARD PROCEDURE 81013. |IF E.AR. IS
DISAPPROVED, THE ORIGINAL COPY WILL BE
RETURMED IN SAME ROUTING USED IN

| PREPARATION, BUT 1N REVERSE ORCER.

& | Fixen psseTs 33,800 | € [PROFIT ON ADDED SALES

g PRAOJECT EXPEMSE ﬁ COST REDUCTION OR RUOIDAMNCE

S | HORKING CAPITAL LESS: DEPR. OM MEM EQUIPHENT

H £ | PRE-TRX sAuiNGs

E v =

N TOTAL 33.800 | B 608 OF PRE-TRX SAVINGS

T I NUESTMENT g ADD BACX DEPREC IATION

BOOK UALUE DISPL p—

QEMD OMLY) NONE X PAY-—BACK

PAY-BACK YRS. !}%ﬂus DATE

PREPARED BY: .., Thaxton K7 n/z/;’? [R-12-8BY

USE REVERSE SIDE OF SHEET FOR SUPPORTING /2713-65

DETAILS ON SAVINGS. PREPRRE ORIGINAL

COPY ONLY. ORIGINAL WILL BE FORMARDED TO /?/%
« JNTROLLER AFTER APPROVAL AND HILL BE / 7/

DISTRIBUTED BY CONTROLLER'S DEPT. PER 7
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EA 48-159-8552:Groundwater Recovery Well, #2 T.D.
-
~
MONTHS TO START PROJECT..... l........|MONTHS TO COMPLETION OF DPROJECT

ADDITIONAL WORKING CAPITAL SPARE PARTS

$....‘Q.......

PERCENTAGE OF TOTAL CAPITAL COST ON FIRM PRICES

80 %

ORIGINAL VALUE OF ASSETS TO BE DISPOSEDccccccscscnas

~YEARS QOF SERVICE...ccese

TIMING OF PROPOSED EXPENDITURES

(FOLLOWING DATE OF FINAL APPROVAL)

THRE= MONTH PERIODS FOLLOWING
ITEMS First [Second |[Third [Fourth | 12 MONTHS SUBSEQ LY
CAPITAL 33,800
EXPENSE
.
~#ORKING CAPITAL
TOTAL 33,800

TIMING OF INCOME (FIRST FIVE YEARS FOLLOWING DATE OF FINAL APPﬁOVAL)

SIX MONTH PERIOD

TWELVE MONTH PERIOD

SOURCES
First

Second Second

Third

Fourth

Fifth

SAVINGS

ADDED SALES

(DEPRECIATION)

CHANGE IN
OPERATING PROFIT
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L Asset Life : Capital
Description for Equipment Total
Deprec. & Material Labor

1.1 Install 8" Steel

Well Casing 48'

Gravel Packed &

Pump Test 5,000 7,000 12,000
.2.1 Piping From Pump

at Chip Yard to

Mill. Insulate

and Heat Trace 7,700 5,500 13,200
.6.1 Electrical 2,000 3,500 5,500
.7.1 Contingnecy 1,500 1,600 3,100

Total 16,200 17,600 33,800
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WELL LOG 3! GROUN 01805
, 7*’ 4 12" hole drilled by the
Fill / cable tool method
Snﬂ- K /’ Clay pellet seal
Wood Chips / 8" steel pipe
8T / /
/ lO‘ j
e 0/\ \\\1
7/,
/\ //\
// N— Native fill
Coarse Gravel & Sand -+ N 72
15'7'Y72” W
®
#
20"__ ®
¥
min - No. 7 silica sand
25'7'
- J Se——
et RS ?
M . . d T
edium Fine Gravel & Sat}; / - 10'3" of Johnson stainless
31 )
——— steel wire wound, 20 slot
f ——— ® size screen
stfic yj!\f SONEFAV A S A TRV VAT
e 151101% ]
T ¥
39 ® 11' of 8" steel blank
T @®
Brown Cla
own y - g
9
48 "“‘A‘l'
\ Plate bottom
City Otsego State Michigan
Location __25"' West of #2 Truck Unloader
County Allegan Twp._Otsego; TIN, $12W Section SWISE}SWE of 14
Test Capacit\s 1 GPM. Static Water Well No 9
Level 4 ft. Pumping Levsl ft
. : ‘14 ) MENASHA CORPORATION
Specific Capacity . GPM/Ft. D.D.
Date Drilled 271789 OTSEGO, MICHIGAN
Driller 1. BRlatz
Job No. —2610 PEERLESS-MIDWEST, INC.
Granger, Indiana
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STS Consuitants Ltd.

Consulting Engineers February 20, 1989

3340 Ranger Road
Lansing, Michigan 48906

(517) 321-4964

Mr. Keith Kling
Menasha Corporation
Otsego Paperboard Plant
320 North Farmer Street
Otsego, Michigan 49078

RE: Hydraulic Oil Recovery Well. East Truck Dumper - Pump Selection
STS Project No. 1183XF

Dear Mr. Kling:

This letter is in regard to our recent telephone conversation concerning the
hydraulic oil recovery well at your Otsego plant. The purpose of this letter is to
provide you with a brief summary of pump selections for the recovery well.

As you know, Peerless-Midwest recently drilled and installed an eight inch diameter
well to a depth of approximately 47 feet from present grade. The well design
consisted of an 11 foot sump below [0 foot., #20 slot stainless steel screen. The
well screen was packed with #7 quartz sand. On February 1. 1989, a four hour pump
test was performed to estimate probable flow rates and determine the volume of oil
recovery. The pumping test consisted of monitoring the pumping rate and groundwater

levels in the recovery well and nearby monitoring wells. The recovery well was also
monitored for the presence of free product oil.

During the pump test, pumping rates of less than 0.5 gallons per minute (gpm)
sustained approximately 5.0 feet of drawdown within the well. When the pumping rate
was greater than one (1) gpm. the water level dropped below the bottom of the well
screen. The water in the monitoring well MW-103 dropped approximately .05 feet
during the test, although the other monitoring wells did not fluctuate during the
test. Additionally, a free product layer was not observed in the pumping well during
the pumping procedures.

The rate of pumping encountered during the short time period pump test were lower
than had been estimated earlier, however, the drawdown observed in MW-103 suggests
that even this low rate will apparently produce a radius of influence sufficient to
limit flow downgradient of the recovery well. The lower flow rate may increase as
pumping is continued in the well and the well continues to develop.
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The low pumping rate. however. alters the selection of the groundwater depression
pump. Originally, a submersible pump was suggested for use as a groundwatcr
depression pump, as the collected water was to be discharged in the plant’s
whitewater system. Unfortunately, most submersible pumps cannot pump at rates lower
than one (1) gpm without overheating and damaging the pump’s motor.

A pneumatic pump which uses compressed air to pump the well water 1s a feasible
alternative to a submersible pump at the low pumping rates, as they provide the
correct pumping rate with overheating. The major drawback of these pumps is their
inability to pump the water great distances without affecting the pumping rate. The
problem of insufficient head could be corrected either by the use of an additional
small certrifugal pump to move the water to the whitewater system. or as the flow
rate is currently low, the use of a temporary storage tank to collect the water.

As a layer of free product has yet to be observed in the recovery well, it would be
sufficient at this time, to use a single pneumatic well for the groundwater
depression well. It could be equipped with a floating layer inlet so that any free
product that did enter the well would be removed. If the water was pumped to the
storage tank, the development of a large quantity of free product would be noted and
skimming could be performed.

If the required pumping rate or free product layer increases. a dual-pump system may
be installed, again utilizing either a pneumatic or submersible pump, depending upon
applicability, while the existing pneumatic pump would still be used as a product
recovery pump. In general. the system described above allows Menasha to remain
flexible if conditions at the site change considerably with pumping.

The pneumatic pump suggested by STS is manufactured by QED Environmental Systems,
Inc., and is described in Table 1, below.

Table |

Pneumatic Pump and System
Model No. Description
LP1001 4" PVC pulse pump
C1001 4" PVC free product inlet can
L360 Controller module to control air flow
L370 On/off level control module to prevent dewatering
L215C Roving well cap (8”. to hold pump in well)
L353 External Exhaust Valve
35419 20 ft. controller to cap hose ;
1417 UV protected nylon tubing. 7”7 x 7 " air line

34944 UV protected nylon tubing. 7 " discharge line



Mr. Keith Kling
February 20, 1989 MENO01808

Page 3 o

Finally, an air compressor providing between 60 and 125 psi. and a 10 micron air
intake filtration system is required to complete the pumping system. If Menasha does
not have this equipment on-site. it is available at several industrial supply
companies in Kalamazoo.

If you have any questions concerning the information in this letter. please do not
hesilate to call us at (517) 321-4964.

Sincerely,

STS CONSULTANTS, LTD.

QWM 7}/ ) } A (/M’L W

Anne M. Murray ho Bernard B. Sheff. P.E.
Environmental Geologist \ . Senior Project Engince -

Area Oftfice Manager
AMM/Ich
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June 23. 1989

Mr. Keith Kling

Menasha Corporation
Otsego Paperboard Division
320 North Farmer Street
Otsego, Michigan 49078

RE: Addendum to Otsego Paperboard Plant Final Report
Results of Additional Hydraulic Oil Contamination Survey
STS Project No. 1123XF

Dear Mr. Kling:

Enclosed is the result of our subsurface exploration at the Otsego Paperboard Plant
in Otsego. Michigan. performed in October. 1988. This report was completed under
agreement by Menasha Corporation Purchase Order No. 4818499, dated August 2, 1987.

In general. this project was completed as an addendum to the Site Contamination
Survey and Remediation Final Report dated August 1. 1988. Specifically. the project
was performed to assess the extent of a hydraulic oil release at the east truck
dumper at the Otsego. Michigan plant. and to develop recommendations for remedial
measures.

Due to the quantity of additional information provided by this study. this report
could not be incorporated into the body of the Final Report. Therefore. this report
may be incorporated into Appendix G of the Final Report. The enclosed table of
contents shall serve to update and ammend the existing table of contents of the Final
Report. All additional enclosures may be placed within appropriate appendices. It
should be noted that all references to appendices within the addendum will be in
reference to those found within the Final Report.

1.0 Introduction

STS Consultants, Ltd. (STS) completed subsurface exploration program performed
at the Otsego Paperboard Plant to assess the extent of hydraulic oil
contamination in the area of the east truck dumper in June of 1986.

STS Consuitants Ltd.
Consuiting Engineers

3340 Ranger Road
Lansing, Michigan 48906
517.321.4964/Fax 517.321.2132
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Recent increases in free product thicknesses in monitoring well MW-1 prompted
the Menasha Corporation to review the site conditions at the east truck dumper
and perform additional subsurface exploration.  The additional subsurface
exploration program included the drilling and installation of three (3)
monitoring wells. elevation survey. and chemical analysis of soil and ground-
water samples in order to estimate the impact of the hydraulic oil release
downgradient and sidegradient of the truck dumper.

2.0 Field Exploration

The subsurface exploration program consisted of three soil borings utilizing a
truck-mounted B-61 drill rig. These borings ranged in depth from 36.5 to 50
feet. and were performed using hollow stem augers.

During the drilling process. representative soil samples were collected using a
split-barrel sampler in general accordance with ASTM Specification D-1586.
Samples were collected and placed in clean. air-tight sample jars for further
examination. Field logs of soils encountered in the boring were maintained by
the drill crew. A typed version of these logs is included in Appendix B of the
Final Report.

Clean protocol procedures were used during the drilling process to minimize
cross-contamination. The cleaning procedures included the following steps:

a. Steam clean the back of the rig. sampling tools. casing. and screens prior
to entering the site and between each boring.

b. Clean split-barrel soil sampler with tri-sodium phosphate and water between
sampling.

c.  Place soil sampies in new. clean sample jars.

After drilling and preliminary soil classifications were completed. two inch
diameter PVC monitoring wells with five foot of .0l inch slotted screens were
installed in each soil boring. A natural sand pack was allowed to develop
around the screen and bentonite seal was placed above the sand pack to minimize
vertical mlgmfrang&cﬁ.contamlnatlon The wells were grouted to the

—surface™ w:thfﬁn‘tpm@{eéﬂaent' slurry and fitted with flush-mounted sealed
protector plpﬁ*iw_wgre developed by bailing utilizing a 5 foot PVC

Each well screen, was,seLto “intersect the groundwater to indicate the presence

f hydraulic ail==-Dug to the presence of a sandy clay. the screen in MW-101 was
set below the sandSF clay in order to assess vertical flow gradients across the
sandy clay, if present.  Monitoring well installation diagrams for each well are
also enclosed in Appendix B of the Final Report.
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3.0

Upon completion of the well installation. a survey was performed to estimate the
elevation of the ground surface and well casing. Additionally, the location of
these wells were added to the base map designated as Drawing [. and enclosed in
Appendix F of the Final Report. A summary of the well installation is presented
below in Table 1.

TABLE 1
Summary of Well Installations

*Elevation (feet)

Well Top of Ground Top of Bottom of
Designation PVC Pipe Surface Screen Screen
MW-101 729.77 730.0 690.5 685.5
MW-102 728.13 728.5 693.1 688.0
MW-103 729.99 730.2 699.9 694.9

* Elevations referenced to a benchmark described as chisied X on floor of
switch room 24.

Chemical Laboratory Analysis

An analytical testing program for both groundwater and soil samples was
undertaken for this project.

One soil sampie from each of the three soil borings was returned to Fire and
Environmental Control Laboratories (FECL) in East Lansing. Michigan. The soil
samples were selected from each boring to represent the upper surface of the
groundwater. The resuits of the oil and grease analysis of the soil samples is
presented in Table 2. A complete laboratory report is enclosed in Appendix C of
the Final Report. Low levels of oil and grease was detected within each soil

sample.
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TABLE 2
Analytical Resulits
Soil Depth Oil & Grease
Sample (ft.) (mg/kg)
MW-101 37.5-39.0 45.8
S-9
MW-102 35.0-36.5 42.4
S-8
MW-103 ' 32.5-34.0 44.4
S-8

Menasha personnel collected groundwater samples from each of the three wells for
oil and grease analysis. The results of these analyses were less than one part
per miilion (ppm) of oil and grease for each well.

4.0 Hydrogeologic Analysis

On October 12. 1988. static water levels were measured in the three recently
installed wells. MW 101. 102 and 103. The groundwater elevation summary is
presented in Table 3.

TABLE 3
Summary of Groundwater Elevations of October 12. 1988
Depth Elevation* (ft)
Well to Water Casing
Designation (ft) Top Groundwater

MW-101 34.82 729.77 694.95
MW-102 31.75 728.13 696.38
MW-103 34.67 729.99 695.32

* Elevation referenced to benchmark described as a chisled X on floor of switch
room 24.

The results of the three borings at the site indicate that downgradient of MW-I
the sandy clay unit appears to shallow to above groundwater surface. as
indicated in the original study performed at the east truck dumper. Although,
the groundwater elevation beneath the clay layer does not greatly differ from
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the groundwater elevation above the clay suggesting the clay layer may not
provide a confining layer.  Additionally, from the results of the chemical
analysis. it appears that hydraulic oil has been transported into the clay layer
at some time. However. as oil and grease were not detected in the groundwater
samples. and free product was not observed in the new wells. this indicates that
the recent increase of free product in MW-1 has not significantly impacted
groundwater downgradient or sidegradient of the source at this time.

5.0 Summary. Conclusions. and Recommendations

The installation and subsequent chemical analysis of the monitoring wells.
indicate that. presently. groundwater in region of the east truck dumper has not
been significantly impacted by past and recent hydraulic oil releases.
Additionally. the subsurface exploration indicated a sandy clay just below the
groundwater at MW-1 appears to shallow downgradient. The presence and extent of
this clay layer would reduce the ability of a large downgradient recovery well
to remove free product from the groundwater.

Due to this clay layer. STS recommends the installation of a smaller recovery
well near the source the contamination to remove free product from the surface
of the groundwater in addition to contaminated groundwater. However, it appears
a large amount of oil exists as residual within the unsaturated soil zone. In
order to remove this oil. STS recommends the installation of a purging
irrigation system. This system would drive water through the contaminated soil,
taking with it some of the residual oils. Often to aid the purging process.
surfactants are added to the water to facilitate the oil movement through the
unsaturated zone. The additional water would be removed using all groundwater
recovery well and pumped to an auto-skimming system. The merits of the

irrigation system could be evaluated after all planned structural changes are
made in the vicinity of the truck dumper.

We appreciate the opportunity to continue the study with you. If you have any
questions or comments. please do not hesitate to contact us at (800) 444-4261.

Sincerely.

STS CONSULTANTS. LTD.

-~

(erne 711 T .
Anne M. Murray Bernard B. Sheff. P.E.
Environmental Geologist Senior Project Engineer

Area Manager

AMM/ich AMM3 #30

Enclosure
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( ( Sheet 1 of (
TECHNICIAN____AMM  SURFACE ELEV. 730.0 ~ '—j] 3340 Ranger Road WATER LEVEL OBSERYATIONS
DRILLER MB BORING STARTED 9-26-88 ) Lansing, Michigan 48906 wi:_37.9 _ws OR WD
HELPER BP BORING COMPLETED__9-27-88 o Consuns s (517) 3214964 wL:—38 _ BCR ACR
RIG NO. B-61  STATION wL: AB Hr. AB

OFF SET CASING USED SIZE wL: 24 Hr. AB
OB NO. _ 1123XF BORING NO. Md-101 cLieENT Menasha Corp.-Otsego WEATHER Sunny P?i@h‘zgﬁnom
. g}*gflﬁﬁjn PENETRATION RECORD R | ol o ;‘_’;?;;,213 —be
2 Split Spoon Blows 5 g;-'s&l:tmisgo;“
2:0'0 ,:B ﬁ ;5‘(;,) 6 P A -Power Auger
Y -+ o] 6" 6" | 6" 6" |0 R ulo o R B -Rock Bit
3 | a5 FakhEnl 8 W.S.-While Sampling
H 2 o |E® Soglun]| w W D.-While Drilling
2 e ~ ('g =z -  _ 2 Feet —I| R gﬁ 535 : B C.R.-Hefore Casing
e B Dark brown 1samg;r?dnestc;t:2£:n%%1um COarse A CR Aller Casing
0 1.5 |SS 6 [ 12 |12 0.6 sand, gr‘gve{ and>wo0d chIp AR AT g
0 5.0 {HS
Dark braown fine sand,, trace Tine to coarse
5.0 1 6.5 |SS 6 5 7 1.5 6.5 sanﬁ and qrave?. E1ght beGen' 2t tip. DRILL CREW CHECK LIST
5.0 110.0 [|HS 03 B = I5 d T Topsoil Thickness ——-—3&——
10 1.5 Iss 8 a2 |12 0.7 31?)9- q;gv\}/g] ;RS Eff jum san race €oarse | ioies
10 15 |HS CAVE IN LEVEL:
15 l16.5 {ss {19 {25 |31 0.1 Cobble in tip. Sampling 2 2
15 20 HS After Bonng
. . . Completion
20 §21.5 |SS | 25 | 23 | 27 0.5 Light brown fine sand, trace medium sand.
20 25 HS WATER LOSS-
Al To.
25 26.5 1SS 6 6 8 O.El Same Percent Loss
25 30 |{HS 30 At To
30 131.5 |ss 4 6 8 1.3 SE%\im fine sandy clay, trace gravel and silt Percent Loss
30 {32.5 |HS BOULDERS OR OBSTRUCTIONS:
' Brown tine sand, trace medjum sand-moist.
32.5 | 34 [SS | 23 [ 24 |57 1.3 No water in augérs, :: .::
32.5 |37.5 {HS 36
N E:
37.5 | 39 |SS 6 |19 |40 1.2 Brown sandy clay-wet. A::::N PRESSUR
37.5 | 40 |HS Height of Soil Rise
20 [ 41 fss | 5 |10 |12 1.2 Brownish gray sandy clay-wet in Casing
: gray Y - Plezometer PVC or 88
40 45 HS ] ‘ Dlamater in,
45 46 |ss | 12 | 40 1.0 ‘d';g‘{,’”;ﬁ@e to medium sand, trace gravel, | Screen Depth __ £t to __ (Lt
* Riser P.pa _ _ft to ___ ft
46 (46.5 |SS

9181ON3IN
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TECHNICIAN____AMM SURFACE ELEV. 730.0' ~ ﬂ 3340 Ranger Road WATER LEYEL OBSERVATIONS
DRILLER MB BORING STARTED____ 9-26-88 b Lansing, Michigan 48906 WL WS OR WD
HELPER BP BORING COMPLETED__ 9-27-88 ST Consutns s (517) 321-4964 WL: BCR ACR
RIG NO. B-61  sTATION wL: AB Hr. AB
OFF SET CASING USED SIZE WL : 24 Hr. AB
0B NO. _1123XF ___ BORING NO. {4-101 _ CLIENT _Menasha Corp. Otsego WEATHER sunny TRl Tal
Depth or W O -Wash Out
_ Elbvation PENETRATION RECORD R | @l & £ T Shelby Tube
SS-Spiit 8
! w | SPlit Spoon Blows [ 71— § D B -Diamond Bit
3 o o " " " wl s oolEn [8) P A -Power Auger
1 4 o] 6 6 6 6" |G n oo o R B -Rock Bit
¥ = a5 o -l bl BN W S -While Sampling
H 2 o (B9 doglon | ® W D -While Drilling
) e H |8 [e—]- 2 Feet ——» | 9588 K BCR-gc!oregwlng
S S A Sample Description ACR -A::'e‘:'wCulng
. . R 1
45 50 |HS No sample, trace 4' soil rise. A B-After Boring

EOB

Monijtoring well installed.

DRILL CREW CHECK LIST
Topsoll Thickness .

See well installation diagram.

Fill Thickness

CAVE IN LEVEL:

While Drilling and

Samphng
After Bonng

Completion

WATER LOSS

At To.

Percent Loss

At To

Percent Loss

BOULDERS OR OBSTRUCTIONS:

At To

At To

ARTESIAN PRESSURE:

Depth

Height of Soil Rise

In Casing
Plezometer PVC or 8§
Diamoter __ in.
Screen Depth _ ft to ([t

Riser Pipa ft to ft

Z18IONINW
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Monitoring well installed.

Chn 11711 dnec+a1Tatinn Aianram

( 1, ot
TECHNICIAN AMM SURFACE ELEV. r;ﬂ 3340 Ranger Road WATER LEVEL OBSERYATIONS
DRILLER MB BORING STARTED h Lansing, Michigan 48906 wL:_33.5 WS OR WD
HELPER BP BORING COMPLETED S Comum s (517) 321.4964 > BCR ACR
RIG NO. B-61 AB Hr. AB
CASING USED__HS 17 24 Hr. AB
T
0B NO. . _1123XF BORING' ND. MW-102 CLIENT Menasha Corp.-Otsega WEATHER FQf’p?l:‘hEgﬁ“ONs
W O -Wash Ou
gigzh 1o ATION QRECORD R s ST.-She.lby 'l‘u:;e
Y T l i o S S -Split Spoon
2 Splig Spoon Blows o D B -Diamond Bit
X o - \ — T L)L S P A -Power Auger
" £ o . " £ o ol O
3 ':" 'g . ‘6.0 :“ “‘n‘ 8 o \l:'[;:'\tvorcx::e[’s‘:mpllng
‘3,1 g o %;n‘? }H 5% clo © W D -While Drilling
2 ) ] c‘n“ J i -1 8"“ 5 3 B CR -Before Casing
. ,.'JH" il @ Sample Description A cn-ﬁfzgvgumg
T “1;‘. l,‘;).’. . Removal
0 oS8 X M 6 Brown sand, gravel and wood chips. A B-After Boring
0 ws | ' "‘.32
! 4 A .
5.0 SS 14; Obstruction-cobbles, DRILL CREW CHECK LiST
5'0 HS 5 3‘1 Topsoil Thickness
10.0 SS 13 Same Fill Thickness
10.0 HS CAVE IN LEVEL:
15.0 SS 9 Light brown fine to medjum sand, “S";',',fpl?nr;""g and
15.0 HS After Bonng
- Completion
20.0 SS 14 Same with trace gravel.
20.0 HS WATER LOSS-
At To.
5.0 SS 35 Same no gravel. Percent Loss
5.0 HS At To
30.0 SS 37 Same (moist) . Percent Loss
30.0 HS BOULDERS OR OBSTRUCTIONS:
At To
35.0 SS 46 Same (saturated). At To
35,0 HS Bajl taken at 37', no oijl observed,
ARTESIAN PRESSURE:
37.5 SS 14 Same Depth
38 ) Gray sandy clay, grades to brown at tip. Height of Soil Rise
35 0 HS In Casing

Pilezometer PVC or 8§
Plamater in.

Screen Depth ft to [43

8L8LONaN

Riscer Pipa ft to [44
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TECHNICIAN___ AMM SURFACE ELEV. 730.2° ~ '_j] 3340 Ranger Road WATER LEVEL OBSERYATIONS
DRILLER MB BORING STARTED 9-28-88 A\ Lansing, Michigan 48906 we:32'6" ws or wp
HELPER BP BORING COMPLETED__9-29-88 Comino g 1 (517) 321-4964 WL BCR ACR
RIG NO. B-61  SsTATION WL: AB Hr. AB
OFF SET CASING USED SIZE wh: 24 Hr. AB
OB NO. 1123XF BORING NO. MW-103 CLIENT _ Menasha Corp.- Otseqo WEATHER R BEREVIATIONS
' Jnigf,f’t?gn PENETRATION RECORD R | ool o S ety Tube
2 o0 Split Spoon Blows ool o E ﬁ%,’?&'ﬁﬁ,ﬁ,’,’g"an
oo codlBEw (¥ P.A -Power Auger
i ; A of 6" 6" | 6" 6" [ b oo dml HB-Rock BIL
W.S.-While S 1
é' 8 o % tl. 5 g =1 fd )—aH : W.D-Wtr‘:llee Da:l';l‘:n;‘
3 [ [ “n" P> _ 2 Feet —| | - 8-:-4 58.5 : B C.R -Before Casing
Moo | o Sample Description N CR_'}‘;:‘;:"(‘;JM‘"‘
0 .5 [SS 2 112 |21 .6 Brown sand with gravel. AB-Af Boing
0 5.0 [HS
.0 § 6.5 ]SS 6 7 4 6 Same , DRILL CREW CHECK LIST
5.0 110.0 |HS } Topsoil Thickness :
10.0 |11.5 {SS 31 4] 4 0.0 Same with coarse gravel. Fill Thickneas !
10.0 [15.0 {HS (Auger Sqmple CAVE IN LEVEL:
15.0 |16.5 |{SS 3 3 3 1.0 Brown sand with gravel-wet. ng;;ep,?nrg"“g and
15.0 20.0 HS ) After Boring
Completio
20.0 [21.5 |SS 3 3 4 1.5 Fine brown sand with some coarse sand-moist. mpetion
QO 0 25 o |Hs WATER 1LOSS-
. . - At To
25.0 126.5 [SS | 11 | 11 8 1.0 Brown sand with gravel-wet. Percent Loss
25.0 130.0 |HS At To
30.0 {31.5 [SS [ 10 [ 21 | 30 1.5 Light brown fine to medium sand. Percent Loss
30.0 |32.5 |HS BOULDERS OR OBSTRUCTIONS:
32.5 |34.0 |SS 9 |21 27 1'2" 32'6/Same, saturated. At :"
At (o]
32.5 135.0 [HS .
H - ARTESIAN PRESSURE:
35.0 136.5 |ss | 10 | 25 | 25 g" Same : Depth
A 6" | 1.5|36"|Brown sandy silty clay, trace gravel. Helght of Soil Rise
In Casing
Plrzometer PVC or S8
EOB i Diamoter in.
Monitoring well installed. Screen Depth ___ft to __ ft
See well installation diagram. Rlser Plpa _ftto__te

618LONIN
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STS Consuitants Ltd.
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" FIELD WELL INSTALLATION DIAGRAM

E OF PIPE?
GALVANIZED, STAINLESS, OTHER
TYPE OF PIPE JOINTS?

BELLED, COUPLINGS, {HREADED! OTHER
E OF WELL SCREEN
GALVANIZED, STAINLESS, OTHER

O.\O

SCREEN SIZE
INSTALLED PROTECTOR PIPEWILOCK? YES OR {0
WAS SOLVENT USED? YES OR

WAS DRILLING MUD LISED?

SOLID AUGER, {OLLOW STEM AUGER
WATER, REVERT,

DI? STANDPIPE COME UP WHEN CASING WAS PULLED?

OR NO

QW WAS WELL DEVELOPED?
CBAILING) PUMPING, SURGING, COMPRESSED AIR

TIME SPENT FOR WELL DEVELOPMENT?

5min., 15min., 30min., OTHER LS WS,
APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5gal., 10gal., 15gal, OTHER 40 Cpl..

WATER CLARITY BEFORE DEVELOPMENT?

CLEAR, (TURBID) OPAQUE

13) WATER CLARITY AFTER DEVELOPMENT?
TURBID, OPAQUE

DID THE WATER SMELL? YES OR
WATER LEVEL SUMMARY o

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
Ft. or DRY

2) OTHER MEASUREMENTS:
pATE_9-27 . 374"

Ft. FROM T, ST. PIPE

DATE Fi. FROM T, ST. PIPE
DATE Ft. FROM T, ST. PIPE
DATE Ft. FROM T, ST. PIPE

DRILLRIG__B -5l

—’
1)
END CAP &Eamn(s
ON STANDPIPE:
@on NO \ 2
T SR
, ST 3)
o, _SHCK-
LSH Y 4)
1.1 concrete  H||H
.2 § (cross oﬁrqp n%r Essm M| 1] 5)
o r
ﬂl -:- i 6)
BE E
POWD N
Y i
A
o 8)
E BACKFILL
MATER!
3 P 9
2| 25| B
\ aRoutT 10)
4% 3
e
(O]
Ty o 11)
’—
o PIPE DIA.
- .
w n. 12)
2 SCH. 40 _
w " {iF PYC USED)
O ey Pt
o . 1* BENTONITE
= PELLETS
’} (CROSS OUT IF NOT USED) 14)
{‘ Ut I’_.' ri 15)
4 Al y |
] peacraver s |4 weLL ,
50| CONCREFESAND [+l 2] SCREEN |5
ON-SITE SAND) [of [| LENGTH
" V CIRCLE ONE : : "
»
A
MATERIAL \ BOTTOM CAP
' lCROSDSngLLJ’Eéf NOT OR Y
N
5.7 o S\TE °
NN
o lellNo.__tM\/-10l  DATEINSTALLED_ 9 /26 /33
DRILLER GAKER DRILL CREW

PENFIELD

JOBICLIENT O.T4ELD ﬂ/AMT/MZrJA-fHA (o8f. STSJOBNo. _LZ5-YF

FW: 1.983
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DRILLER

STS Consultants Ltd.
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” FIELD WELL INSTALLATION DIAGRAM

2P

JOBICLIENT OTSELD Pledr/Hfelasin Cofr STSJOB No.

END CAP

ON_STANDPIPE?
R NO

1)

TYPE OF PIPE?
@ GALVANIZED, STAINLESS, OTHER

BELLED, COUPLINGS, OTHER
PE OF WELL SCREEN

GALVANIZED, STAINLESS, OTHER

SCREEN SIZE o.10

INSTALLED PROTECTOR PIPEWILOCK?  YES OR

WAS SOLVENT USED? YES OR

WAS DRILLING MUD LISED?

SOLID AUGER, HHOLLOW STEM AUGE
WATER, REVERT,

DID STANDPIPE COME UP WHEN CASING WAS PULLED?

YES OR

HOW WAS WELL DEVELOPED?
¢ PUMPING, SURGING, COMPRESSED AIR

TIME SPENT FOR WELL DEVELOPMENT?
S5min.,, 15min,, OTHER

APPROXIMATE WATER VOLUME REMOVED OR ADDED?

5gal., 10gal, OTHER
WATER CLABITY BEFORE DEVELOPMENT?
CJURBID) OPAQUE

CLEAR,

13) WATER CLARITY AFTER DEVELOPMENT?
CCLEAR) TURBID, OPAQUE

2)
T R
S DP J)
o STER>
ALdsy ¥ 4)
* . 4 concreTE )
| v (CROSS OUT iF NOT USED)
\ ] 6)
B 2 E 7
\ ags
\
o 8)
> BACKFILL
< MATERIAL 9
n Cervenly #
CZ) - \ EEH(QX:J l'r.r’/
=Y A GRour 10)
o
o
S
(@) 11)
'—
o PIPE DIA.
- .
w in. 12)
=4 SCH.
w Y (IF PVC USED)
(o] =
o ‘ 1* BENTONITE
=1 2 L PELLETS
{CROSS OUT iIF NOT USED) 14)
 Steksns [ ,5,
r Aly ﬂ‘
| PEAGRAVEL (3|3 WELL
|0 | CONGRETESAND | |2| SCREEN |5
ON-S| D |v|{{ LENGTH
Y y = N EH Y

FW:* 1.983

BAKEL

\ BOTTOM CAP

DATE INSTALLED_9 /2.7/23

Eesonno

DID THE WATER SMELL? YES OR
WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
— . Ft.orDRY

2) OTHER MEASUREMENTS:

DATE . Ft. FROMT, ST. PIPE
DATE Ft. FROM T, ST. PIPE
DATE Ft. FROMT, ST. PIPE
DATE Ft.FROMT, ST. PIPE

3 DRILLRIG_B-6I

DRILL CREW

Flreglo

1122 -\F
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f,FI‘ELD WELL INSTALLATION DIAGRAM

s
1) TYPE OF PIPE?
END CAPW (PVC) GALVANIZED, STAINLESS, OTHER
R NO \ 2) TYPE OF PIPE JOINTS? ‘
— k—K BELLED, COUPLINGS, (THREADED) OTHER
A
| NDPIP 3) TYPE OF WELL SCREEN
0 STICKP (PVC) GALVANIZED, STAINLESS, OTHER
sk Y 4) SCREENSIZE 010
+ .+ concrere Hl[E
! t‘cnossm RETE ; 1 5) INSTALLED PROTECTOR PIPE WILOCK? - 'YES OR
I ala 6) WAS SOLVENT USED? YES OR
jgg%%:‘;{\ , 7) WAS DRILLING MUD USED?
Y SOLID AUGER, (HOLLOW STEM AUGER 3
] als WATER, REVERT,
W 8 DID STANDPIPE COME UP WHEN CASING WAS PULLED?
<
b BACKFILL YES OR
> MATERIAL 9) HOW WAS WELL DEVELOPED?
a 1EpIT
2 =T BAILING) PUMPING, SURGING, COMPRESSED AIR
<
S| 74’} credt 10) TIME SPENT FOR WELL DEVELOPMENT?
25' Smin., 15min, QOmin), OTHER
S
-5 11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
- . " i, OT 7 Al
j PIPE DIA. 5gal, 10gal, 15ga OTHER
o SEE_Q in. 12) WATER CLARITY BEFORE DEVELOPMENT?
= | SCRAG CLEAR, OPAQUE
S - -
13) WATER CLABITY AFTER DEVELOPMENT?
a| .1 BENTONITE CLEAR m OPAQUE
o I PELLETS '
y (CRoss ouTiF naTusED) F | | | 14) DID THE WATER SMELL? YES OR
¥ oiHCASAND L1 1 15) WATER LEVEL SUMMARY
. ; -'; 2
1 reacraver [ wew | 1) DEPTH FROh:tT, sgp;:{oplpe AFTER DEVELOPMENT?
7 | concrerEsanD |3 2| SCREEN |5 - of
Vo ONSTESAND 1 14| LENGTH | 2) OTHER MEASUREMENTS:
i — = DATE , Ft. FROM T, ST. PIPE
- TERI '
- INTE &= DATE Ft. FROM T, ST. PIPE
S NG DATE Ft. FROM T, ST. PIPE
v©< o, = DATE Ft. FROM T, ST. PIPE

«r 'ell No. M/ =103
DRILLER
JOBICLIENT (TSFL0 PLach /MEALES £nlf

IN4Z4

- DRILL CREW

FW: 1.883

DRILLRIG_B-6 |

“DATEINSTALLED_4/2£/ 33

G AN
STSJOB No.

LZ3-XF
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Fire & Environmental
Consulting Laboratories, Inc.

One East Complex 1451 East Lansing Dr, Suite 222 East Lansing, M1 48823 {517) 332-0167

October 30, 1988

STS Consultants Ltd.
3340 Ranger Road
Lansing, MI 48806

Attention: Mr. Anne Murray

Analytical Laboratory Report

FECL #: 1758-88-E1-3

Samples Analyzed by: V. Murshak
Analyses Requested by: Anne Murray

P.O. #: Verbal

Submitting Company: STS Consultants Ltd.
3340 Ranger Road
Lansing, MI 48806

Project Description: 1123XF

FECL #: 01758-88-E1

Tag: Boring 101 S-9
Container: Glass Jars
Preservation: None

Sampling date/time: 10/13/88

FECL #: 01758-88-E2

Tag: Boring 102 S-8
Container: Glass Jars
Preservation: None

Sampling date/time: 10/13/88

FECL #: (1758-88-E3

Tag: Boring 103 S-8
Container: Glass Jars
Preservation: None

Sampling date/time: 10/13/88

Samples Collected by:

Anne Murray

Date/Time Samples Submitted:
10/13/88
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Analytical Laboratory Beport
STS Consultants Ltd.

FECL #: 17523-88-K1-3

(otober 30, 1486

Page Twa

FECL #: 1758-88-E1 1758-88-E2 1758-88-KE3
Tag: B 101 5-8 B 102 S-8 B 103 S8

Conventional Analyses

Uil and Grease 45 .5 me/keg 42,4 mp/ka

44,4 e/ ke

Violetta F. Marshak
Labortory Manager

ViM/sp
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2 ¥al VIENASHA CORPORATION

PAPERBOARD GROUP

Mr. Galen Kilmer

Michigan Dept. of Natural Resources
621 10th Street

Plainwell, MI. 49080

August 2, 1989

Dear Galen:

As Menasha has previously reported, the mill's #2 truck dumper
periodically leaked enough hydraulic oil over a period of years
to cause an oil plume to extend through the soil down to the
first groundwater table. This letter is to update you on
Menasha's most recent actions and plans regarding this problem.
A full report will follow later.

In November 1987, several concrete containment structures were
built at the #2 truck dumper to prevent any future oil leakage
from entering the soil. This also had the effect of sealing the
surface over part of the oil plume, which should have slowed its
downward migration.

Additional subsurface exploration was commissioned by Menasha and
performed in October, 1988. Three monitoring wells were
installed, bringing to five the number of monitoring wells
installed near the #2 truck dumper. The installation and
subsequent chemical analysis of the monitoring wells indicated
that groundwater in the region of the east truck dumper had not
been significantly impacted by past hydraulic oil releases.

Based on recommendations from the consulting engineers, a low
volume interceptor well was installed near the south edge of the
0il contamination plume. This well has been fully operational
since May, 1989. It is restricted to pumping only % gpm due to
the very shallow aquifer above the clay lens, but has been shown
to draw down the adjacent monitoring wells quite satisfactorily.
This interceptor well serves to prevent any off-site migration of
oil. To date, only trace amounts of oil have been pumped out,
since very little oil has actually reached the groundwater.

It is Menasha's intent in September and October of this year to
spend approximately $700,000 to replace the existing hydraulic
screening system at the truck dumper with an electric system.
This will eliminate the source of contamination from the
screening system. As part of the demolition of the existing

hd system, as much contaminated soil will be removed as possible
without undermining nearby foundations.

OTSEGO MILL + 320 N. FARMER STREET « P 0. BOX 155 + OTSEGO, MICHIGAN 490780155 « PHONE: 616-692-6141
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Page 2
JTB - Mr. Kilmer

Menasha is currently considering the merits of installing a
purging irrigation system to drive water thrcugh the remaining
contaminated soil to move the residual oil down to where it can
be captured by the interceptor well. Although we are not yet
certain that an irrigation system is merited, we intend to
install the appropriate piping during the upcoming excavation and
backfilling before the new screening system is installed. Prior
to any actual use of the irrigation system, Menasha would obtain
appropriate permits as required from the MDNR.

Please let me know by August 18 if these steps do not meet your
expectations for remedial action. Barring any comments, we will
proceed as detailed above.

Sincerely,

Otsego Paperboard DlVlSlon

okl L

En@ neerlng/Technlcal Services Manager

JTB:amc
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CAPITAL/REPAIR EXPENDITURE AUTHORIZATION
- -

MENO01829

FORMt 705 ER- 229-0000-100
DATE
- Paperboard m Otsego 10/6/89
rrt0JECT ADHTRISTAATOR CIFE OF 1. COFPL.
John Bonham EQUIP. DATE November 1989

PROJECT DESCRIPTION & PURPUSE

Refill with clean sand.

Remove some contaminated soils at #2 truck dumper.
flyshing or bioremediation of hydraulic oil in ground.

Install irrigation system for future
Take contaminated soils to landfilll.

EQUIP. & LABOR
Y~ ___

DESCRIPTION OF EXPENDITURE HATERIAL OUTSTDE COIPAITY TOTAL
Install piling along truck dumper and
hydraulic building. 80' X 10' 24,000
Remove 300 + 50 by bldg. yards of
contaminated soil ‘and take to a Type II
landfill. 24,000
Design irrigation system. 5,000
Install irrigation system. 5,000
Refill with clean sand to grade of new
truck dumper design. (Est. 85 yards) 200
3% contingency. 1,800

60,000

APPROVED CAPITAL BUDGET AMOUNT $.°2%%, 79D

IF SINGLE BUOGET 'TEM
THIS REQUEST $ _ 110,95

ING IATIPLE ITENS, INDICATE BUDGET AMOUNT REMRINING AFTER
C(1F ER EXCEEDS CHPITAL BUDGET BY 3% OR MORE,

EXPLAIN

ECONONIC EURLUAT ION

N | FIXED ASSETS C |PROFIT ON ADDED SALES
Y | PROECT EXPEMSE 60,000 S | COST REDUCTION OR_AUOIDRHCE
S [ HORKING CAPITAL LESS: DEPA. ON NEN EQUIPrENT
H P | PrRE-TRX sAwinGs
E _
n TOTAL ¥ | 608 OF PRE-TAX SAUINGS
T |NVESTHENT 60,000 A | ADD BACK DEPRECIATION
BOOK URLUE DISPL. RSSETS g CRSH PAV—BRCK
CHEND ONLY) p—
PAY-BACK YRS. HONTHS

: ” ; (0-7-%F
PREPARED BY: (.1 xling &2, 2L 04N

DETAILS ON SAVINGS. PREPARE ORIGINAL
roPY OMLY.
NTROLLER AFTER APPRAOVAL AND HILL BE

vISTRIBUTED BY CONTROLLER'S DEPT. PER

STANDARD PROCEDURE #101S. IF E.R. I8

DISAPPROVED, THE ORIGINAL COPY WILL BE
RETURMED IN SAME ROUTING USED IN

[1]
USE REVERSE SIDE OF SHEET FOR SUPPORTING/
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NATURE OF EXISTING FACILITY

The #2 truck dumper is one of the two pieces of equipment used to
empty wood chips from semis. It is powered by a number of
hydraulic pumps and hoses.

WHERE TINADEQUATE

There have been severe hydraulic leaks from this equipment over a
period of years. Monitoring wells have been installed in several
locations around the dumper. ©0il has been found to a depth of 33
feet where the upper ground water level is located. This
violates Michigan's rules against non-degration of ground water.
To limit the problem, cement containment structures were built
and an 8 inch well to contain the contamination was installed.
This well holds the oil in place, but due to very slow oil
migration, clean up by this method will not be accomplished.

PROPOSED REMEDY

The truck dumper screening system is going to be rebuilt to
increase its capacity and to help limit further oil leaks. Most
of the equipment will be changed from hydraulic to electric
drive. This rebuild will be the only time in the next 10 to 15
years when some of the contaminated soil can be removed. It has
been proposed to remove the most severely contaminated soil,
install a series of PVC pipes for future irrigation or
bioremediation and refill the area with clean sand. Enough soil
should be dug out to install the irrigation system. This will
require that approximately 1100 square feet of piling will have
to be installed.

IMPACT ON MILL STRATEGIC PLAN

The original scope of this project was just to remove some
surface contamination. A total of $60,000 was budgeted for this.
Installation of pilings along the base of the truck dumper and
the hydraulic equipment house will allow for installation of an
irrigation system. The original pricing also did not include
this. This has now been included as the best possibility for a
relatively short, permanent clean-up. An additional added cost
has been an increase in landfill costs from $10.50 to $16.50 per
yard since the original planning for this project. To keep the
project cost in line, less soil will be removed than was
originally proposed.
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OIL COMTAMINATION INVESTIGATION IN WOOD YARD

History of Probliem

Truck dumper #2 was installed in 1981. The system consists of
a truck dumping station and screening station to remove the
large material and trash from the chips before putting them

in the chip piles. The entire system is hydraulically operated
from a central building which contains the hydraulic pumps

and reservoirs. Ever since the system started up there has
been a larger than normal leakage from the system. Some of
this o0il has been absorbed into o0il ary and removed from the
building, and some of the oil was absorbed into the wood chips
that accumulate underneath the equipment. These chips were
periodically removed so maintenance could be performed on the
equipment. The actual volume of o0il that has leaked from the
equipment recently came to our attention and was several
orders of magnitude greater than we had ever imagined. After
allowing for the amount of oil that may have been removed by
the o0il dry and in chips, there is still more than enough

left to be very concerned about a possibly significant ground
and groundwater contamination problem. If the oil reaches

the water table and begins spreading out on the surface of

the water, it will be quite expensive to correct the problem.
Since the further the 0il spreads out, the more expensive it
will be and the longer it will take to correct the probliem,

it is advantageous for us to begin the investigation and
correction process as soon as possible.

Proposed Remedy

This REA will cover only the first phase of the investigation
process. The consultants will collect the necessary background
data, and then make one boring slightly down gradient from

the source of the o0il. If this boring indicates that the oil
has reached the water, they will conduct a geophysical in-
vestigation to estimate the extent of the oil plume from the
source. Several borings may be made to check the extent of

the plume. The hydrogeologic report will then make recom-
mendations as to further actions.

Phase II of the investigation which this REA does not cover,
would include the design of the remedial actions necessary
for cleaning up the contaminated soil and groundwater if
necessary. Phase III would then consist of the execution

of the remedial action plans.

—
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GEOTEXTILE SEPARATE)R CONSTRUCTION NOTES

Grade the gravel upon which the geotextile separator is to be placed, and remove
debris to provide a smooth, fairly level graded surface.

a. Fill depressions and holes in the slopes which would cause the filter
material to be torn during placement. -

b. Remove large stones, limbs, and other debris to prevent filter damage from
tearing or puncture during placement.

Place separator loosely on graded surface, overlap seams for a minimum of a two
(2) foot overlap.

Construct keys at limits of separator placement with one (1) foot overlap.

20
Contractor shall provide a &@@woven geotextile separator, such as Mirafi 1)6{
which has been demonstrated to meet the specifications below.

Standard Test Maximum or Minimum

Specification Procedure Requirement
Apparent Opening Size " 70-100 sieve size (max.)
Grab Strength ASTM D-1682 120 Ibs. (min.)
Puncture Strength ASTM D-751-68 65 lbs. (min.)
Burst Strength ASTM D-3786 210 psi (min.)
Elongation at Failure ASTM D-1682 50% (min.)
Permeability .01 cm/sec (min)

If any defects, tears, gaps, etc. are observed, the section of fabric containing

the defect should be repaired by placing a new layer of fabric extending beyond
the defect in all directions, overlapping by a minimum of two feet.
Alternatively, the defective section can be replaced.
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GENERAL CQNSTRUCT ION NOTES

All piping and connections shall be Schedule 80 PVC which meets ASTM D-1785

Specifications.  All adhesives used for connection shall meet ASTM D-2564
Specification.

When the irrigation filter bed has been excavated, at least 0.5 feet of gravel
or crushed stone comparable to an MDOT coarse aggregate 9A, shall be placed in
the bottom of the bed at uniform grade. The distribution line shall be
carefully placed on the bed. The distribution lines shall be covered with at
least one foot (1') of gravel. The material used to cover the stone shall be a
geotextile separator fabric. Placement and description of this fabric is
provided in the Geotextile Separator Construction Notes.

The irrigation filter bed shall be backfilled with material specified by Menasha
Corporation for concrete pad-base. Backfill shall be placed in nine inch (9”)
lifts and compacted to at least 95% of maximum dry density modified Proctor

(ASTM D-1557). Backfill shall be placed over Geotextile Separator prior to any
vehicle movement on fabric. '

A clean sand shall be used for four inch (4”) bedding and to the springline of
the three inch (3”) manifold line leading to the irrigation bed line. This
portion of the backfill shall be placed by the controlled density method or
oiiter effective means having iiie approval of the engineer and shall be compacted
to 95% of the maximum modified Proctor (ASTM D-1557). The remainder of the
backfill shall be made with suitable uncontaminated, excavated material placed
in one foot (1) layers, with each layer being thoroughly compacted by approved
mechanical methods, to a density equivalent to the undisturbed adjacent soil.

Two (2) piezometers consisting of two inch (2") diameter schedule 80 PVC casing
with two foot (2') #10 slot screen shall be placed within the irrigation filter
bed. Screen shall be placed with PVC end cap at base of filter bed, and casing
shall extend to surface of overlying concrete pad. A one foot (1’) diameter,
sealing cast iron manhole shall be flush-mounted in the overlying concrete pad.
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June 23, 1989

Mr. Keith Kling

Menasha Corporation
Otsego Paperboard Division
320 North Farmer Street
Otsego, Michigan 49078

RE: Addendum to Otsego Paperboard Plant Final Report
Results of Additional Hydraulic Oil Contamination Survey
STS Project No. 1123XF

Dear Mr. Kling:

Enclosed is the result of our subsurface exploration at the Otsego Paperboard Plant
in Otsego, Michigan, performed in October. 1988. This report was completed under
agreement by Menasha Corporation Purchase Order No. 4818499, dated August 2, 1987.

In general. this project was completed as an addendum to the Site Contamination
Survey and Remediation Final Report dated August 1. 1988. Specifically, the project
was performed to assess the extent of a hydraulic oil release at the east truck
dumper at the Otsego. Michigan plant, and to develop recommendations for remedial
measures.

Due to the quantity of additional information provided by this study, this report
could not be incorporated into the body of the Final Report. Therefore. this report
may be incorporated into Appendix G of the Final Report. The enclosed table of
contents shall serve to update and ammend the existing table of contents of the Final
Report. All additional enclosures may be placed within appropriate appendices. It
should be noted that all references to appendices within the addendum will be in
reference to those found within the Final Report. ’

1.0 Introduction

STS Consultants, Ltd. (STS) completed subsurface exploration program performed
at the Otsego Paperboard Plant to assess the extent of hydraulic oil
contamination in the area of the east truck dumper in June of 1986.

STS Consultants Ltd.
Consulting Engineers

3340 Ranger Road
Lansing Michigan 48906
517.321.4964/Fax 517.321.2132
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2.0

Recent increases in free product thicknesses in monitoring well MW-1 prompted
the Menasha Corporation to review the site conditions at the east truck dumper
and perform additional subsurface exploration.  The additional subsurface
exploration program included the drilling and installation of three (3)
monitoring wells, elevation survey, and chemical analysis of soil and ground-
water samples in order to estimate the impact of the hydraulic oil release
downgradient and sidegradient of the truck dumper.

Fiela Exploration

The subsurface exploration program consisted of three soil borings utilizing a
truck-mounted B-61 drill rig. These borings ranged in depth from 36.5 to 50
feet, and were performed using hollow stem augers.

During the driilling process. representative soil samples were collected using a
split-barrel sampler in general accordance with ASTM Specification D-1586.
Samples were collected and placed in clean. air-tight sample jars for further
examination. Field logs of soils encountered in the boring were maintained by
the drill crew. A typed version of these logs is included in Appendix B of the
Final Report.

Clean protocol procedures were used during the drilling process to minimize
cross-contamination. The cleaning procedures included the following steps:

a. Steam clean the back of the rig, sampling tools, casing, and screens prior
to entering the site and between each boring.

b. Clean split-barrel soil sampler with tri-sodium phosphate and water between
sampling.

¢.  Place soil samples in new. clean sample jars.

After drilling and preliminary soil classifications were completed. two inch
diameter PVC monitoring wells with five foot of .0l inch slotted screens were
installed in each soil boring. A natural sand pack was allowed to develop
around the screen and bentonite seal was placed above the sand pack to minimize
vertical migration of surface contamination. The wells were grouted to the
surface with bentonite/cement sfurry and fitted with flush-mounted sealed
protector pipes. The well were developed by bailing utilizing a 5 foot PVC
bailer.

Each well screen was set to intersect the groundwater to indicate the presence
of hydraulic oil. Due to the presence of a sandy clay, the screen in MW-101 was
set below the sandy clay. in order to assess vertical flow gradients across the
sandy clay. if present. Monitoring well installation diagrams for each well are
also enclosed in Appendix B of the Final Report.

MENO01837
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3.0

Upon completion of the well installation. a survey was performed to estimate the
elevation of the ground surface and well casing. Additionally, the location of
these wells were added to the base map designated as Drawing |, and enclosed in
Appendix F of the Final Report. A summary of the well installation is presented
below in Table I.

TABLE 1
Summary of Well Installations

*Elevation (feet)

Well Top of Ground Top of Bottom of
Designation PVC Pipe Surface Screen Screen
MW-101 729.77 730.0 690.5 685.5
MW-102 728.13 728.5 693.1 688.0
MW-103 729.99 730.2 699.9 694.9

* FElevations referenced to a benchmark described as chisled X on floor of
switch room 24.

Chemical Laboratory Analysis

An analytical testing program for both groundwater and soil samples was
undertaken for this project.

One soil sample from each of the three soil borings was returned to Fire and
Environmental Control Laboratories (FECL) in East Lansing, Michigan. The soil
samples were selected from each boring to represent the upper surface of the
groundwater. The results of the oil and grease analysis of the soil samples is
presented in Table 2. A complete laboratory report is enclosed in Appendix C of
the Final Report. Low levels of oil and grease was detected within each soil
sample.

MEN01838
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4.0

*

TABLE 2

Analytical Results
Soil Depth Oil & Grease
Sample (ft.) (mg/kg)
MW-101 37.5-39.0 45.8
S-9
MW-102 35.0-36.5 42.4
S-8
MW-103 32.5-34.0 44 .4
S-8

Menasha personnel collected groundwater samples from each of the three wells for
oil and grease analysis. The results of these analyses were less than one part
per million (ppm) of oil and grease for each well.

Hydrogeologic Analysis

On October 12, 1988, static water levels were measured in the three recently
installed wells, MW 101. 102 and 103. The groundwater elevation summary is
presented in Table 3.

TABLE 3
Summary of Groundwater Elevations of October 12, 1988
Depth Elevation* (ft)
Well to Water Casing
Designation (ft) Top Groundwater

MW-101 34.82 729.77 694.95
MW-102 31.75 728.13 696.38
MW-103 34.67 729.99 695.32

Elevation referenced to benchmark described as a chisled X on floor of switch
room 24.

The results of the three borings at the site indicate that downgradient of MW-|
the sandy clay unit appears to shallow to above groundwater surface. as
indicated in the original study performed at the east truck dumper. Although,
the groundwater elevation beneath the clay layer does not greatly differ from

MENO01839
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the groundwater elevation above the clay suggesting the clay layer may not
provide a confining layer. Additionally, from the results of the chemical
analysis, it appears that hydraulic oil has been transported into the clay layer
at some time. However. as oil and grease were not detected in the groundwater
samples, and free product was not observed in the new wells, this indicates that
the recent increase of free product in MW-1 has not significantly impacted
groundwater downgradient or sidegradient of the source at this time.

5.0 Summary, Conclusions. and Recommendations

The installation and subsequent chemical analysis of the monitoring wells.
indicate that. presently, groundwater in region of the east truck dumper has not
been significantly impacted by past and recent hydraulic oil releases.
Additionally, the subsurface exploration indicated a sandy clay just below the
groundwater at MW-1| appears to shallow downgradient. The presence and extent of
this clay layer would reduce the ability of a large downgradient recovery well
to remove free product from the groundwater.

Due to this clay layer, STS recommends the installation of a smaller recovery
well near the source the contamination to remove free product from the surface
of the groundwater in addition to contaminated groundwater. However. it appears
a large amount of oil exists as residual within the unsaturated soil zone. In
order to remove this oil, STS recommends the installation of a purging
irrigation system. This system would drive water through the contaminated soil,
taking with it some of the residual oils. Often to aid the purging process,
surfactants are added to the water to facilitate the oil movement through the
unsaturated zone. The additional water would be removed using all groundwater
recovery well and pumped to an auto-skimming system. The merits of the
irrigation system could be evaluated after all planned structural changes are
made in the vicinity of the truck dumper.

We appreciate the opportunity to continue the study with you. If you have any
questions or comments, please do not hesitate to contact us at (800) 444-4261.

Sincerely,

STS CONSULTANTS, LTD.

Anne M. Murray Bernard B. Sheff, P.E.
Environmental Geologist Senior Project Engineer

Area Manager
AMM/Ich AMM3 #30

Enclosure
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September 28. 1990

Mr. Keith Kling
Menasha Corporation
320 North Farmer Street
Otsego. Michigan 49078

RE: Results of Aquifer Analysis. Hydraulic Oil Remediation. East Truck Dumper.
Otsego Paperboard Plant - STS Project No. 1183-XF

Dear Mr. Kling:

As you are aware. aquifer analysis was performed in conjunction with the installation
of a purge well for the above referenced project. This project was performed as a
follow-up service for the design and installation of the East Truck Dumper
remediation system. This work was completed under Menasha’s purchase order no.
483826.

STS apologizes for the delay in forwarding this data. If you have any questions.
please contact me at (517) 321-4964.

Sincerely.
STS CONSULTANTS. LTD.

o N Whon—

Anne M. Murray ernard B. Sheff. P}
Project Hydrogeologist Principal Engineer
Regional Office Manager

AMM/Ich AMM 12-11

STS Consuitants Ltd.
Consulting Engineers

3340 Ranger Road
Lansing, Mlchugan 48906
517.321.4964/Fax 517.321.2132
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AQUIFER ANALYSIS RESULTS
HYDRAULIC OIL REMEDIATION. EAST TRUCK DUMPER
OTSEGO PAPERBOARD PLANT

1.0 PROJECT OVERVIEW

Previous studies at the East Truck Dumper at the Otsego Paperboard Plant had
indicated contamination from hydraulic oil in soil and groundwater (Reference | and
2). In January of [989. after the discovery of hydraulic oil in monitoring well
MW-1. an 8-inch well was installed to recover and control any hydraulic oil release
in groundwater at the truck dumper. Purge well. PW-1 was installed approximately 8
feet down-gradient of MW-1. utilizing cable tool drilling techniques (Figure 1).
Due to the presence of a sandy clay layer approximately 5 feet below the groundwater
surface. the well screen was installed at the clay layer to collect oil contamination
above the clay lens. The well was developed by pumping. and a pumping rate of

approximately 0.5 gallons per minute (gpm) after development was recorded.

Regarding the soil contamination. a subsurface irrigation system was installed
upgradient to purge the hydraulic oil from the unsaturated zone in Fall. 1989
(Figure 2). As this irrigation system would add substantially more water to the
groundwater system. a long-term pumping test was to be performed to evaluate
hydraulic control at the site. In general. the existing groundwater flow direction
indicated on Figure 2. will be impacted locally after implementation of the pump and
irrigation system.  Therefore. to provide additional information concerning the
permeability of the aquifer. and impacts to the static water table. STS performed
single well conductivity testing of the purge well PW-1 and monitor well MW-102. The
results of the pump test. conductivity testing ands evaluation to those results are

included in the following report.
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2.0 SCOPE OF WORK

On May 15, 1989. a QED puise pump was installed in the purge well. Prior to pumping.
water levels were recorded in moritoring wells MW-101. MW-102. MW-103. and in purge
well PW-1 (Figure 1). During the initial two weeks. difficulties with setting the
pump limited the accessory of the data and new pump test data was required.
Therefore. at the end of May. a data logger transducer was installed in MW-102. as
the presence of free product in MW-1 limited the use of the transducer in this well.
As a further complicating factor. on May 31. 1989. approximately four inches of rain
was recorded in the area. affecting general water levels. particularly in MW-102.
which is suspected to have been exposed to surficial runoff due to the transducer
installed within the well.  After the rain event. substantial increases in water
levels in not only MW-102. but all wells were noted. As an aside. the rain event
impacted the transport of oil to the purge well as visible product was seen in the

discharge after the rain event.

To provide a supplement to this data. single well hydraulic conductivity tests or
"slug” tests, were performed in MW-102 and PW-1. These data were used to estimate

permeability of the aquifer.

Finally. the scope of work included the evaluation of the pump test data.
permeability data. and previous geologic and site hvdrogeology data in developing a
capture zone for the recovery well. As part of this evaluation. the impact of the

irrigation system would be evaluated.
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3.0 RESULTS

Due to difficulties in the use of the data logger for recording water levels in
MW-102. including the introduction of surface water. limited data was available for
analysis. Therefore. to estimate the permeability of the aquifer. a Theis
non-equilibrium type fit curve was utilized with data coliected from MW-1 for the
original pumping from the purge well for approximately 1.5 hours. The analysis of
the Theis match are presented in the Appendix. In general. the results indicate of

permeability of 10.31 gpd/ftz = 4.89 x 10° ' cm/sec. with a storativity of .024.

To provide validity for these permeabilities. single well conductivity tests were
performed on October. 1989. This data was analyzed by the Horslev method to estimate
hydraulic conductivity. The analysis of the rising well test for MW-102 permeability
is 7.2 x 107" cm/sec or 153 .4 gpd/ftz. The analysis for PW-1 is 4.5 x 10°* cm/sec.
or 9.8 gpd/ftz. If is important to note that the sands encountered at MW-102 are
generally coarser with lesser amounts of silt than the soils at MW-1 or PW-2. The

permeability results tend to verify these textural differences.

These permeability results were utilized to estimate a capture zone for this pumping
well. It is estimated using a method developed by superposition utilizing the
groundwater gradient. permeability. aquifer thickness. and pumping rate. Using a
pumping rate of 0.5 gpm. a groundwater gradient from Figure 2 of 0.02. an estimated
aquifer thickness of 5 feet. and a hydraulic conductivity of 10 gpd/ft. the capture
zone will extend approximately 14 feet downgradient of PW-1. as shown on Figure 3.
This estimate assumes that the clay lens is continuous for this distance. It also
assumes the hydraulic conductivity of the soil is isotropic. However. as shown by
the slug test of MW-102, the potential for a higher hydraulic conductivity exists.
To provide a conservative estimate of permeability. the three permeabilities were
averaged to a value of 57.3 gpd/ft2. This capture zone is also presented in Figure
3. This capture zone would not encompass the area upgradient in which the irrigation

system has been installed.
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As seen from Figure 3. the capture zone based on the higher hydraulic conductivity at
MW-102 decreases the effective capture zone and would not appear to show capture at
MW-2. However. it should be noted that the distinct soil differences were indicated
between the sands at MW-102 and at the pumping well and at MW-1. Secondly. the clay
layer on which PW-1 was placed. rises substantially to the south and west.
Specifically, previous studies was shown that less than 40 feet south of PW-I. the
clay surface rises above the water table and PW-103 only has 1 1/2 to 2 feet of water
above the clay layer. This reduction in aquifer thickness to the south and west
violates the calculation assuruptions of infinitely thick large aquifer of 5 feet
saturated thickness. Restricting the amount of water which can be drawn to the south
and west of the monitoring well. the capture zone would then be increased in the
direction upgradient and away from the well. The capture zone calculated based on
the lower permeability at PW-1 would appear to be more realistic of the actual
in-field conditions.  Therefore. it would all be expected that the capture would
extend over to the area of MW-2 for an increased vertical seepage. on the order of a
1/2 gallon per square foot per day of irrigation bed is added to soils above the

capture zone, the resulting reaching the water table should be captured by PW-1.
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4.0 RECOMMENDATIONS

Hydraulic oil contamination was identified in the soils and groundwater at Truck
Dumper No. 2 at the Menasha Otsego Paperboard Plant in early 1986. Studies performed
at the site since that time have indicated a small clay lens exists below Truck
Dumper No. 2 which has appeared to collect the Lyvdraulic oil has is seeped towards
the water table in this vicinity. The purpose of this study was to evaluate the
pumping well installed in January of 1989 for aquifer properties. Due to several
difficulties with data collection. additional single well conductivity tests were
performed in order to further evaluate the aquifer in the area. In general. the
resuits of this study in conjunction with the previous indicate that the pumping well
recovered in January of 1989 is sufficient and will affect a significantly wide
capture area that the hydraulic oil contamination area should be controlled.
Furthermore, seepage from a subsurface irrigation system placed below the truck
dumper as a method of affecting vertical migration of the oil trapped in the soil
below the truck dumper should be collected. STS recommends that the monitoring
program be initiated and that a groundwater monitoring program be initiated and that
the pulse pump be re-installed in PW-1. A permanent discharge system should be set
up to handle flows in the range of 2.000 to 2.500 gallons per day [rom the pulse
pump. Furthermore. STS recommends that Menasha paperwork for securing a groundwater
discharge permit from Michigan Department of Natural Resources under Part 22 of Act
245 the Water Resources Commission Act. When the groundwater discharge permit has
been secured. STS recommends that steady state conditions be obtained with the

pumping system prior to the operation of the irrigation system.
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5.0 GENERAL QUALIFICATIONS

STS Consultants. Ltd. was retained by the Menasha Corporation to evaluate the purge
well control for the hydraulic oil remediation at the site. The information was

obtained from the field exploration performed by STS.

The conclusions of this report are based on data which is presented in the report.
Data was collected for the purposes outlined in this report. and should not be used
for reasons other than those intended. No other warranty of any kind. expressed or
implied. at common law or created by statute. is extended. made. or intended by the
rendition of consulting services or by furnishing oral or written reports of the
findings made.
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NONEQUILIBRIUM WELL EQUATION

{ B A Y Theis developed the nonequilibrium well equation in 1935. The Theis equation was
T Tr the first to take into account the effect of pumping time on well yield. Its derivation
! was a major advance in groundwater hydraulics. By use of this equation, the
} drawdown can be predicted at any time after pumping begins. Transmussivity and
+EH [~ average hydraulic conductivity can be determined during the early stages of a pumping
1 - ﬂ testrather than afier water levels in observation wells have virtually stabilized. Aquifer
coeflicients can be determined from the time-drawdown measurements n a single
[ I observation well rather than from two observation wells as required in Equations 9.3
‘ and 9.4.

! Derivation of the Theis equation is based on the following assumptions:
1. The water-bearing formation is uniform in character and the hydraulic conduc-
tivity is the same in all directions.
2. The formation is umform in thickness and infinite 1n areal extent.

3. The formation receives no recharge from any source.

4. The pumped well penetrates, and receives water from, the full thickness of the
e —L- water-bearing formation.

| "’r_*h - 5. The water removed from storage is discharged instantaneously when the head
—t-{-1=t~t-  is lowered.
"’,’! } 6. The pumping well is 100-percent efficient.
{ T T 7. All water removed from the well comes from aquifer storage.
- -ﬁ' rel 8. Laminar flow exists throughout the well and aquifer.
NN I 9. The water table or potentiometric surface has no slope.
| | N These assumptions are essentially the same as those for the equilibrium equation
4—_ {— 11t except that the water levels within the cone of depression need not have stabilized
O —:‘; or reached equilibrium.
T J-w—lj*_“ In its simplest form, the Theis equation is:
1
-
R g= 48 0 W) : W) s= o2 Wi (9.5)
Pt g gt 11’
I o L}——J _—‘L where where
- ——— s =drawdown, in ft, at any point in s = drawdown, in m, at any point in
f_;"LEB;’ the vicinity of a well discharging the vicinity of a well discharging
- l—w I at a constant rate at a constant rate
(o [ | Q = pumping rate, in gpm Q = pumping rate, in m*/day
13 1 i VT T = coefficient of transmissivity of T = coefficient of transmussivity of
e I-} r % the aquifer, in gpd/ft the aquifer, in m?/day
=1 vy 41 W(u)=is read “well function of 4" and  W(w) = is read “well function of u" and
*ﬁ"‘;_'_';@' represents an exponential represents an exponential
sl ananes integral integral
1
a N.::ﬂ; In the W) function, u is equal to:
e inas 18771 rs
1 uE === u= T (9.5a)
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e et

-—w—.-.—r-ﬂ r = distance, in ft, from the center of a

(]
"
-
LS B s e f
o T
S - ?7‘
o~ + -
;- , ] I_T_T‘ 1 —7+I
3 1 —-r-r—v T
x ¢ e e Randl o
@

— ._T_m

-
S

1

where
r = distance, in m, from the center of a

—-»—»;—.— o r - ‘_ t e R - . {
,ft*!'ﬂ e o R

|
|

3_
1

1

!

——

'
4~
H

e b ey ]

—

———— e s

—— e e e

,_Q--

R
t
——

—_— +
— . —

— g
— ~ - j

s
1

——t -

e o] b e o

i

et

h«(

DA SRR R I

A

¢ e e ———

- -

D S o e

[RE  G

PR




MENO01860

STS JOB NO.

HE2 X
¢/ 7

REV. NO.

T

.

A Pzmz ordron

PROJECT

CHECKED BY

s

UL O]

UendenA- vial

SUBJECT

pumped well to a point where the

drawdown is measured

7 /70 1"V A0t

DATE

S

S ;ultants Lid.
LCULATION SHEET

4
N

pumped well to a point where the

drawdown is measured

coefficient of storage (dimensionless)
coefficient of transmissivity, in

m?/day
! = time since pumping started, in days

A}

coefficient of storage (dimensionless)

S=

T

coefficient of transmissivity, in

gpd/ft
! = time since pumping started, in days

[

y

pretation

, the work of applying the Theis method can be

Analysis of pumping test data* using the Theis cquation can yield transmissivity
and storage coefficients for all nonequilibrium situations. In actual practice, however,

the Theis method is oftcn avoided because it requires curve-matching inter

a pumping well even though water flows toward the point source rather than awa
and is somewhat laborious. In fact

from it. The mathematical principles remain the same.

sy

Renhetanasie

, if the pumping test is sufficiently long or the

avoided in most cases. For example

di

analysis casier. Fhe Theis method is developed at the end of this chapter, but at this

istance from the well 10 where the drawdown is measured is sufficiently small, the
W(u) function can be replaced by a simpler mathematical function which makes the
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PAPERBOARD DivISION

AYAY MENASHA CCRFORATION

February 25, 1991

Orchard Hill Landfill
3378 Hennesey Road
Watervliet, MI 49098

Gentlemen:

Please find enclosed an MSD sheet for Mobil DTE 13 hydraulic oil. Due to a broken
pump casing, about 400 gallons of this material ran into our asphalt parking lot. The oil
was captured by spreading wood fines, a Type III waste, over the oil. In addition to the
wood fines, 12 bags of oil dry were used to clean out the pumphouse. The oil dry was
placed into two fiber drums which was then loaded into a Michigan Disposal dumpster
along with the oil soaked wood fines. There is a total of 30 yards of this material. This
is of a non-hazardous nature.

If you have any questions, please contact the writer or John Bonham.
Sincerely,

Otsego Paperboard Divisiqn

L G

Keith B. Kling
Environmental Supervisor

cc; John Bonham
Len Myers
Jay Thiessen

KBK:amc

Otsego Mill

320 N Farmer St
PO Box 155
Otsego Mi 43078-0155

1616:692.6141 _
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April 11, 1991 OQQFZ"

Mr. Keith Kling
Menasha Corporation
320 North Farmer Street
Otsego, Michigan 45078

RE: Results of Aquifer Analysis, Hydraulic Oil Remediation, East Truck Dumper,
Otsego Paperboard Plant - STS Project No. 1183-XF

Dear Mr. Kling:

As you are aware, aquifer analysis was performed in conjunction with the installation
of a purge well for the above referenced project. This project was performed as a
follow-up service for the design and installation of the East Truck Dumper

remediation system. This work was completed under Menasha's purchase order no.
483826.

STS apologizes for the delay in forwarding this data. If you have any questions,
please contact me at (517) 321-4964.

Sincerely,

STS CONSULTANTS, LTD.

Anne M. Murray Bemard B. Sheff, P.E.
Project Hydrogeologist Principal Engineer

Regional Office Manager
AMM/Ich BBS 29-35

STS Consultants Ltd.
Consuitng Engineers

3340 Ranger Road
Lansing, Michigan 48906
517.321.4964/Fax 517 321 2132
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[
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Date
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AQUIFER ANALYSIS RESULTS
HYDRAULIC OIL REMEDIATION, EAST TRUCK DUMPER
OTSEGO PAPERBOARD PLANT

1.0 PROJECT OVERVIEW

Previous studies at the East Truck Dumper at the Otsego Paperboard Plant had
indicated contamination from hydraulic oil in soil and groundwater (References ] and
2). In January of 1989, after the discovery of hydraulic 0il in monitoring well MW-1
(Reference 1), an 8-inch well was installed to recover and control any hydraulic oil
release in groundwater at the truck dumper. Purge well, PW-1 was installed
approximately 8 feet down-gradient of MW-1, utilizing cable tool drilling techniques
(Figure 1). Due to the presence of a sandy clay layer approximately 5 feet below
the groundwater surface. the well screen was installed at the clay layer to collect
oil contamination above the clay lens. The well was developed by over-pumping, and a
pumping rate of approximately 0.5 gallons per minute (gpm) after development was
recorded.

Regarding the soil contamination, a subsurface irrigation system was installed to
purge the hydraulic oil from the unsaturated zone in Fall, 1589 (Figure 2). As this
irrigation system would add substantially more water to the groundwater system, a
long-term pumping test was to be performed to evaluate hydraulic control at the site.
In general, it is proposed that the existing groundwater flow direction, indicated on
Figure 2, will be impacted locally after implementation of the pump system. In
addition, the zone of capture created by the purge system should not be charged by
the implementation of the irrigation system. Therefore, to provide additional
information conceming the permeability of the aquifer, and impacts to the static
water table, STS performed a pump test and single well conductivity testing of the
purge well PW-1 and monitor well MW-102. The results of the pump test, conductivity
testing and the evaluation of that data are included in the following report.
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2,0 SCOPE OF WORK

On May 13, 1989, a2 QED pulse pump was installed in the purge well. Prior to pumping.
water levels were recorded in monitoring wells MW-101, MW-102, MW-103, and in purge
well PW-1 (Figure 1). During the initial two weeks. difficulties with serting the
pump limited the dependability of the data and therefore, a new pump test data was
required. In late May, a data logger transducer was installed in MW-102. as the
presence of free product in MW-1 limited the use of the transducer in this well. As
a further complicating factor, on May 31, 1989, approximately four inches of rain was
recorded in the area, affecting substantial water level increase, particularly in
MW-102, which is suspected to have been exposed to surficial runoff due to the
transducer installed within the well. As an aside, the rain event impacted the
transport of oil to the purge well as visible product was seen in the discharge after
the rain event.

As stated above, the long-term pump testing of PW-1 proved a difficult task, yielding
questionable data. Therefore, to provide a supplement to this data, single well
i hydraulic conductivity tests or “slug” tests, were performed in MW-102 and PW-1,

These data were used to estimate permeability of the aquifer on a near-field basis as

opposed to the pump test which evaluates the entire aquifer surrounding well.

Finally, the scope of work included the evaluation of the pump test data,
permeability data, and previous geologic and site hydrogeology data in developing a
capture zone for the recovery well. As part of this evaluation. the impact of the
irrigation system would be evaluated,
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3,0 RESULTS AND LONG-TERM REMEDIATION

3.1 Results

Due to difficulties in the use of the data logger for recording water lavels in
MW-102, including the introduction of surface water, only limited pieces of pump test
data were available for analysis. Therefore, to estimate the permeability of the
aquifer utilized what data was available, a Theis non-equilibrium type fit curve was
utilized with data collected from MW-1 for the original pumping from the purge well.
This data represented approximately 1.5 hours. The analysis of the Theis match are
presented in the Appendix. In general, the results indicate a local permeability of
10.31 gpd/ft? or 4.89 x 107" cm/sec. with a storativity of .024.

To provide validity for these permeabilities, single well conductivity tests were
performed on October, 1989, This data was analyzed by the Horslev method to estimate
hydraulic conductivity. The analysis of the rising well test for MW-102 permeability
is 7.2 x 107 cm/sec. or 153 .4 gpd/ft2. The analysis for PW-1 is 4.5 x 10”* cm/sec.
or 9.8 gpd/ft. If is important to note that the sands encountered at MW-102 are
generally coarser with lesser amounts of silt than the soils at MW-1 or PW-1. The
permeability results tend to verify these textural differences. Furthermore, the
results of the slug test and pump testing of PW-1 appear to match closely.

These permeability results were utilized to estimate a capture zone for the purge
well PW-1. In general, the capture zone is estimated using a method developed by
superposition utilizing the groundwater gradient, permeability, aquifer thickness,
and pumping rate. Using a pumping rate of 0.5 gpm. a groundwater gradient from
Figure 2 of 0.02, an estimated aquifer thickness of 5 feet, and a hydraulic
conductivity of 10 gpd/ft, the capture zone will extend approximately 114 feet
downgradient of PW-1, as shown on Figure 3. This estimate assumes that the clay lens
is continuous for this distance. It also assumes the hydraulic conductivity of the
soil is isotropic. However, as shown by the slug test of MW-102, the potential for a
higher hydraulic conductivity exists, = To provide a conservative estimate of
permeability, the three permeabilities were averaged to a value of 57.3 gpd/fi2.

-5-
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This capture zone is also presented in Figure 3. This capture zone would not
encompass the entire area upgradient in which the irrigation system has been
installed.

As seen from Figure 3, the capture zone calculated utilizing the higher hydraulic
conductivity from MW-102 for the entire aquifer decreases the effective capture zone
and would not appear to show capture at MW-2. It should be noted, however, that the
distinct soil differences were indicated beiween the sands at MW-102 and at the
pumping well and at MW-1, Secondly, the clay Jayer on which MW-1 was placed, rises
substantially to the south and west. Specifically, previous studies was shown that
less than 40 feet south of PW-1, the clay surface rises above the water table and
PW-103 only has 1-1 to 2 feet of water above the clay layer.

In summary, the reduction in aquifer thickness to the south and west violates the
calculation assumptions of infinitely thick large aquifer of 5 feet saturated
thickness. By restricting the amount of water which can be drawn to the south and
west of the monitoring well, the capture zone would then be increased in the
direction upgradient and away from the well. Therefore, the capture zone calculated
based on model of the lower permeability from PW-1 represents a more realistic
probable in-field conditions. Or in other words, the actual capture zone would
encompass MW-2,

Finally. increased vertical seepage. on the order of a !-gallon per square foot of
irrigation bed per day added to the unsaturated zone, will effectively transport the
trapped oil to the water table. The capture zone to be created by PW-1 should collect
the vertical flow as it meets the water table for transport to the surface and
treatment.  Specifically, the addition of infiltration water from the irrigation
system will allow the purge well system to develop more drawdown and effectively
create a thicker aquifer to pump from near-field to the purge weil. Since the pump
was sized to operate at higher flows, the cone of depression should not change after
the irrigation is started.
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3.2 Long-Term Remediation

Regarding the purge water from PW-1, previous discussion with Menasha Corporation has
indicated that treatment in the existing plan whire water system is feasible.

Once the purge water is transferred to the surface, a pump system will be required to
transport the water to the treatment system. A wetwell arrangement located above or
below ground (within a building, if above-ground) should be utilized. Since a daily
flow of between 2,000 and 2,500 gallons per day is expected, a holding tank/wetwell
with a volume of 200 to 250 gallons would be recommended. This would allow discharge
ten times per day into the white water system. The holding tank should be
top-loading and equipped with a bottom discharge such that oil skimming, if
necessary, could be performed.

As the hydraulic oil which has been released is quite viscous and slow-moving, the
time required for treatment is not known, As shown by the rainfall event of May,
1989, the vertical flow is required to strip the oil from the soil. Only close
monitoring of the effluent will show when reasonable remediation has been completed.
In addition, a confirmatory soil boring will be required after the remediation as
reached the asymptotic point where oil concentrations stop decreasing.

Finally, in order to operate the irrigation system, a groundwater discharge permit
will be required. This permit is obtained from the MDNR per Part 22 of Act 245, the
Water Resources Conversion Act.
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4.0 RECOMMENDATIONS

Hydraulic oil contamination was identified in the soils and groundwater at Truck
Dumper No. 2. at the Menasha Otsego Paperboard Plant in early 1986. Studies performed
at the site since that time have indicated that a small clay lens exists below Truck
Dumper No. 2. This lens appears to limit the hydraulic oil seepage and perch the
waler table in this vicinity. The purpose of this study was to evaluate the aquifer
properties (permeability) using the pumping well installed in January of 1989. Due
to difficulties with data collection, additional single well conductivity tests were
performed in order to supplement pump test data. Finally, the aquifer data was used
to evaluate the aquifer in the area with regard to soil and groundwater remediation.

In general, the results of this study in conjunction with the presence of the clay
layer indicate that the pumping well installed in January of 1989 is sufficient and
will affect a significantly wide capture area to control the hydraulic oil
contamination.  Furthermore, artificially induced seepage from a subsurface
irrigation system installed below the truck dumper will also be collected in this
system, This subsurface irrigation system will act to remediate the vadose zone
soils below the truck dumper.

STS recommends that the groundwater purge system be initiated as soon as possibie.
In addition, nearby groundwater wells should be monitored for water quality and water
level fluctuations. A permanent discharge system, as described in this report,

should be set up to handle transfer the purge water from the well.

Finally, STS recommends that Menasha pursue a groundwater discharge permit from
Michigan Department of Natural Resources under Part 22 of Act 245 the Water Resources
Commission Act. When the groundwater discharge permnit has been secured, the
subsurface irrigation system could be utilized to create a cleansing system in the
vadose zone below the truck dumper. As the purge system would already be in place
and at steady state condition. the effects of the irrigation system could be
accurately assessed.
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5.0 GENERAL QUALIFICATIONS

STS Consultants, Ltd. was retained by the Menasha Corporation to evaluate the purge
well control for the hydraulic oil remediation at the site. The information was
obtained from the field exploration performed by STS.

The conclusions of this report are based on data which is presented in the report.
Data was collected for the purposes outlined in this report, and should not be used
for reasons other than those intended. No other warranty of any kind, expressed or
implied, at common law or created by statute, is extended, made, or intended by the
rendition of consulting services or by fumishing oral or written reports of the
findings made,

-10-
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Newno PAPERBOARD DIVISION

TAYA' MENASHA CORPQORATIOIN

TO: Jay Thiessen DATE: May 13, 1992

@
. Recent 0il Related Environmental . Phil Allen /él )
SUBJECT. Problem of #2 Truck Dumper FROM:

Due to policy preference and the recent hydraulic oil leak and
spill problems in the woodyard we recommend the following changes.

1. We will redesign the oil drum dump containment area to be
properly designed and constructed with walls on four sides.
Would you please have the operator keep it clean daily. The
material now is plugging the drain.

2. When leaks are detected through the shift production checklist
inspection have the operator immediately contain them and call
the tour millwright for immediate repair. If the tour
millwright cannot repair them, call the maintenance supervisor
or nmyself.

3. When a leak is detected we desire to shut the unit down as
soon as repair people are staged to facilitate the repair.

4. As always it would assist us if the shift operational people
could write the work orders to request the repairs.

5. We will redesign the hydraulic room containment area to be

properly designed so leaks cannot escape between the wall and
the interior containment wall.

6. We will redesign and reinstall the hydraulic piping to proper
design and installation. The pipe should have been and will
be welded construction, retained properly and located within
the containment area of the room.

7. Would you please have the operator clean the floor drain of
hydraulic room. Now it is full of o0il dry and limits the
volume the drain can handle and the o0il dry could plug the
drain completely and overflow the containment area.

Your assistance in helping us strictly adhering to these changes
will be greatly appreciated.

cc J. Bonham P. Jachim
J. Porter Maintenance Staff

FORM S61.4 REV. 11/91
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PAPERBOARD GROUP

June 18, 1986

Mr. Steve Batts

Orchard Hills Sanitary Landfill
3378 Hennessy

Watervliet, MI 49098

Dear Mr. Batts,

Menasha Corporation has identified materials from three
locations on our mill site that need to be disposed of.
We have received the results of the EP toxicity test on
the first site, which indicate that it is a Class II non-
hazardous waste. This material is mainly soil with
amounts of a tar or asphaltlike substance intermixed. We
estimate approximately 2,000 yards of this soil will need
to be disposed of. We would Tike to begin hauling this
material to your landfill immediately. Test results for
the other two sites will be back shortly, and if these
meet our expectations of being nonhazardous, we will
contact you at a later date about their disposal.

Sincerely,

MENASHA CORPORATION

John T. Bonham

Technical Manager

m
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weeneo- / CORPORATION
TO: Memo to File DATE: June 25, 1986
Results of EP Toxicity Testing on Soil Samples Taken June 12
1986
Site #1 Site #2 Site %3 Site #4 Hazardous
top Isopar U-drain Top Block Limit
Cyanide <0.2 <0.2 <0.2 <0.2 20
Chromium 0.2 Non-Det 0.1 0.24 5
Silver 0.08 0.05 0.08 0.06 5 ~
Z2inc 0.70 1.1 0.94 1.0 500
Lead Non—-Det 0.2 2.0 0.24 5
Copper <0.01 0.01 0.01 0.01 100
Cadmium 0.04 0.01 0.04 0.04 1l
Barium Non-Det 0.4 0.25 0.4 100
Mercury Non-Det Non-Det Non-Det Non-Det 0.2
Selenium Non-Det Non-Det Non~Det Non-Det 1l
Arsenic Non-Det Non-Det Non-Det Non-Det S
Flash Point
(Degrees F) >200 >200 >200 >200 140

There were no peaks that matched the EP 601 and 602 scans for
Testing for PCB's was also negative on

purgeable halocarbons.

all 4 samples.

Testing performed by Prien & Newhof in Grand Rapids, MI.

k3
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June 27, 1986

Steve Batts

Orchard Hills Sanitary Landfill
3378 Hennessey

Watervliet, MI 49098

Dear Steve,

Please find attached the results of our testing on the material
we would like to place in the Orchard Hills Class II Landfill.

We would like to use your landfill for material from the sites
labeled #2 and #3. This material is primaP?ily dirt with some
amounts of the following substances mixed in: asphalt, asphalt
covered paper, Isopar, and industrial-type oils. The test
results indicate that this material is clearly non-hazardous. We
have approximately 1000 yards to dispose of, and we would very
much appreciate your quick consideration of this request.

If you have any questions or require any further information,
please call me.

Sincerely,
Menasha Corporation

Otsego Paperboard Division

John T. Bonham
Technical Manager

cc: John Blauwkamp
Sandra Jones

k3j
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HUMAN SERVICES DEPARTMENT
Public Health Division

418 WEST KALAMAZ0O AVENUE'KALAMAZOO MICHIGAN 49007
PHONE (616) 383-8888

June 30, 1986

John T. Bonham

Menasha Corporation -
Otsego Paperboard Division

Box 155, 320 N. Farmer Street

Otsego, Michigan 49078

Dear Mr. Bonham:

Based on the leachate test done by Prien & Newhof on the material
at the sites labeled #1 & 4, we see no reason why it couldn’'t
-’ be deposited at the Cork Street Type III Landfill.

I will send a copy of the letter to Michigan Disposal so they
will accept this approximately 5,000 cu. yards of material.

Written under the direction of James E. Akers, Environmental
Services Director.

Sincerely,

Do) %y

Fred D. Weaver, R.S.
Assistant Director
Environmental Services

FDW:rd
cc: Michigan Disposal
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PAPERBOARD GROUP

July 11, 1986

Sue Schweikart

Department of Natural Resources

Compliance Section

621 10th st. ‘

Plainwell, MI 49080 -

Dear Sue:

Enclosed are the results of the ASTM Water Shake Leachate test
performed on a composite sample of the soil we wish to place in
the Type III Cork Street Landfill in Ralamazoo. Per our previous
conversations, the MDNR would not object to this approach
providing the results of the leachate test showed that the sample

b did not exceed EPA drinking water standards on any one item by
more than 3 times the allowable concentration. The attached test
results clearly show us to be within this limit. Per your
request, we also reran the EP 601 and 602 scans, and the EP
Toxicity Leachate test, with results attached.

We would appreciate a quick notification to the Kalamazoo Human
Services Department, Public Health Division that you have no
objections to us depositing this material in the Cork Street
landfill. 1If there are any questions or comments, please call
me.

Sincerely,

Technical Manager

cc: Fred D. Weaver, R.S.
Human Services Dept., Public Health Div.
418 W. Kalamazoo Ave.
Kalamazoo, MI 49001

k3J
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H EDWARD PREIN PE.RLS
THOMAS NEWHOF PE
WILSON D McQUEEN PE
LARRY D WILSON PE
MICHAEL § FULLER PE
PHILIP C GLUPKER PE
JAMES A COOK PE

ROBERY J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRALS

PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYQORS

ENVIRONMENTAL & SOILS LABORATORIES
3000 EAST BELT LINE N E, GRAND RAPIDS, MICHIGAN 49505

285 JAMES STREET, SUITE E, HOLLAND, MICH!IGAN 49423

Menasha Corporation
P.0. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

MENO01886

TELEPHONE (616) 364 8491
TELEPHONE (616) 399-9218

July 9, 1986
77129

Re: Soil Sample "COMP PILE", received 6/30/86, Lab Log #897

LABORATORY RESULTS

Total Cyanide, mg/kg sample

Volatile Halocarbon
Scan, mg/kg

Volatile Aromatic
Hydrocarbon scan, mg/kg

EP Toxicity Leachate Results:

Final pH

Arsenic, mg/L

Barium, mg/L

Cadmium, mg/L

Chromium, mg/L

Copper, mg/L

Lead, mg/L

<0.02

<1

<1

5.2
0.002
0.3
0.081
<0.03
0.07
0.07



Menasha Corporation
July 9, 1986
Page 2

EP Toxicity Leachate Results, Cont'd
Mercury, mg/L
Selenium, mg/L
Silver, mg/L
Zinc, mg/L

ASTM Water Shake Leachate Results:
Final pH
Arsenic, mg/L
Berium, mg/L
Cadmium, mg/L
Chromium, mg/L
Copper, mg/L
Lead, mg/L
Mercury, mg/L
Selenium, mg/L
Silver, mg/L

Zinc, mg/L

<0.001
<0.005
<0.01

0.790

8.0
0.001
0.4
0.019
<0.03
<0.02

<0.03
<0.001

<0.005

<0.01
0.031

PREIN & NEWHOF

W"M’

Jane Hoch
Chemist

P&N Lab Log #897

MENO01887
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PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N £, GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E. HOLLAND, MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
H EDWARD PREIN PE RLS 77129
THOMAS NEWHOF PE
WILSON D McQUEEN PE
LARRY D WILSON PE
MICHAEL S FULLER PE
PHILIP C GLUPKER PE
JAMES A COOK PE
ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRL S
REX A MILLIRONRLS

Mernasha Corporation
P.0. Box 155

Ostego, Michigan 49078
Attn: Mr. Mark Reed

Re: Soil Sample "U Drain", received 6/13/86, Lab Log #780

LABORATORY RESULTS

Total Cyanide, mg/kg sample <0.,2
Volatile Halocarbon

Scan, mg/kg <1
Volatile Aromatic

Hydrocarbon scan, mg/kg <1
PCB, mg/kg <0.1
Flash Point, closed cup method >200°F

EP Toxicity Leachate Results:

Final pH 4.8
Arsenic, mg/L <0.01
Barium, mg/L 0.3
Cadmium, mg/L 0.040
Chromium, mg/L 0.10
Copper, mg/L <0.02

Lead, mg/L 2.00
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Menasha Corporation
July 9, 1986
Page ¢

EP Toxicity Leachate Results, Cont'd

Mercury, mg/L <0.001
Selenium, mg/L <0.01
Silver, mg/L 0.08
Zinc, mg/L ' 0.94

PREIN & NEWHOF

,
'Jane Hoch
Chemist

P&N Lab Log #780

MENO01889
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ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
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PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N.E.. GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E, HOLLAND MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
77129

Menasha Corporation
P.0. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil Sample "ISOPAR", received 6/13/86, Lab Log #779

LABORATORY RESULTS

Total Cyanide, mg/kg sample <0.2
Volatile Halocarbon

Scan, mg/kyg <1
Volatile Aromatic

Hydrocarbon scan, mg/kg <1
PCB, mg/kg <0.1
Flash Point, closed cup method >200° F

EP Toxicity Leachate Results:

Final pH 4.8
Arsenic, mg/L <0.01
Barium, mg/L 0.4
Cadmium, mg/L 0.010
Chromium, mg/L <0.03
Copper, mg/L <0.02
Lead, mg/L 0.20



Menasha Corporation
July 9, 1986
Page 2

EP Toxicity Leachate Results, Cont'd
Mercury, mg/L
Selenium, mg/L
Silver, mg/L

Zinc, mg/L

P&N Lab Log #779

<0.001
<0.01
0.05

1.10

PREIN & NEWHOF

Jane Hoch
Chemist

MENO1891
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PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E., GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E, HOLLAND, MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
77129

Menasha Corporation
P.0. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil Sample "TOP BLACK", received 6/13/86, Lab Log #784

LABORATORY RESULTS

Total Cyanide, mg/kg sample <0.2
Volatile Halocarbon

Scan, mg/kg <1
Volatile Aromatic

Hydrocarbon scan, mg/kg <1
PCB, mg/kg <0.1

EP Toxicity Leachate Results:

Final pH 5.0

Arsenic, mg/L <0.01
Barium, mg/L 0.4

Cadmium, mg/L 0.040
Chromium, mg/L 0.24
Copper, mg/L <0.0?
Lead, mg/L 0.24
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Menasha Corporation
July 9, 1986
Pagye ¢

EP Toxicity Leachate Pesults, Cont'd

Mercury, mg/L <0.001

Selenium, mg/L <0,U1

Silver, mg/L 0.06

Zinc, my/L | 1.00 _

PREIN & NEWHOF

e el

\/Jane Hoch
Chemist

P&N Lab Log #784
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JAMES A COOK PE

ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRLS

MENO1894

PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE NE GRAND RAPIDS MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E HOLLAND MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
77129

Menasha Corporation
P.0. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil

Sample "TOP", received 6/13/86, Lab Loy #778

s heve nmarcels . ereée :'al‘t’&’

LABORATORY RESULTS

Total Cyanide, mg/kg sample <0.2
Volatile Halocarbon

Scan, mg/kg <1
Volatile Aromatic

Hydrocarbon scan, mg/kg <1
PCB, mg/kg <0.1
Flash Point, closed cup method >200°F

EP Toxicity Leachate Resuits:

Final pH 4.8
Arsenic, mg/L <0.01
Barium, mg/L <0.2
Cadmium, mg/L 0.040
Chromium, mg/L 0.20
Copper, mg/L <0.02
Lead, mg/L <0.03



Menasha Corporation
July 9, 1986
faqge 2

EP Toxicity Leachate Results, Cont'd

Mercury, mg/L <0.,001
Selenijum, mg/L <0.01
Silver, mg/L 0.08
Zinc, mg/L | 0.7¢

PREIN & NEWHOF

rd

xé;4¢c.éﬁé;ﬁ4‘—"

!

V/Jane Hoch
Chemist

P&N Lab Log #778

MENO01895
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PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONNMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E, GRAND RAPIDS MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E, HOLLAND MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
77129

Menasha Corporation
P.0. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil Sample "NORTH ISOPAR", Lower Section receivea 7/2/86,
Lab Log #938 Zoftem of excaiaiion

LABORATORY PESULTS

Tova, Cyanide, mg/kg sample <0.02

Volatile Halocarbon
Scan, mg/kg <1

Volatile Aromatic
Hydrocarbon scan, mg/ky <1

EP Toxicity Leachate Results:

Final pH 4.9
Arsenic, mg/L 0.006
Barium, mg/L 0.9
Cadmium, mg/L 0.021
Chromium, mg/L 0.06
Copper, mg/L 0.06
Lead, mg/L <0.03
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Menasha Corporation
July 9, 1986
Page 2

EP Toxicity Leachate Results, Cont'd

Mercury, mg/L 0.004
Selenium, mg/L <0.005
Silver, mg/L 0.02

Zinc, mg/L ' 0.136

PREIN & NEWHOF
/ -
fone Hoeis

-Jane Hoch
Chemist

P&N Lab Log #938

MENO01897
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PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N £, GRAND RAPIDS MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E HOLLAND MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
H EDWARD PREINPE RLS
THOMAS NEWHOF PE 77129
W'LSON D McQUEEN PE
LARRY D WILSON PE
M'CHAEL § FULLER PE
PH.LIF C GLUPKER PE
JAMES A COOK PE
ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRLS

Menasha Corporation

P.0. Box 155

Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil Sample "SOUTH ISOPAR", Lower Section, received 7/2/86,
Lab Log #939 :.7fewt =% excavation

LABORATORY RESULTS

Totail Cyanide, mg/kg sample <0.02

Volatile Halocarbon
Scan, mg/kgy <1

Volatile Aromatic
Hydrocarbon scan, mg/kg <1

EP Toxicity Leachate Results:

Final pH 4.9

Arsenic, mg/L 0.020
Barium, mg/L 1.0

Cadmium, mg/L <0.005
Chromium, mg/L <0.03
Copper, mg/L 0.05
Lead, mg/L <0.03



Menasha Corporation
July 9, 1986
Page 2

EP Toxicity Leachate Results, Cont'd

Mercury, mg/L 0,001
Selenium, mg/L <0.005
Silver, mg/L 0.02

Zinc, mg/L 0.092

PREIN & MEWHOF
?/(E/!/«’-f-— ﬂ/f-cu

Jane Hoch
Chemist

P&N Lab Log #939

MENO01899



H EDWARD PREINPE.RLS
THOMAS NEWHOF PE
WILSON D McQUEEN PE
LARRY D WILSON PE
MICHAEL S FULLER PE
PHILIP C GLUPKER PE
JAMES A COOK PE

ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRALS
REX A MILLIRONRLS

MENO01900

PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N.E., GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E. HOLLAND, MICHIGAN 49423 TELEPHONE (616) 399-9218

July 9, 1986
77129

Menasha Corporation
P.0. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil Sample "COMP PILE", received 6/30/86, Lab Log #897

-2 ~
Pxca.arcd Trom ounder flaib

LABORATORY RESULTS

Total Cyanide, mg/kg sample <0.02

Volatile Halocarbon
Scan, mg/kg <1

Volatile Aromatic
Hydrocarbon scan, mg/kg <1

EP Toxicity Leachate Results:

Final pH 5.2
Arsenic, mg/L 0.002
Barium, mg/L 0.3
Cadmium, mg/L 0.081
Chromium, mg/L <0.03
Copper, mg/L 0.07
Leaa, mg/L 0.07



Menasha Corporation

July
Page

9, 1986
2

EP Toxicity Leachate Results, Cont'd

ASTM

Mercury, mg/L <0.001
Selenium, mg/L <0 .005
Silver, mg/L <0.01
Zinc, mg/L 0.790
Water Shake Leachate Results:

Final pH 8.0
Arsenic, mg/L 0.001
Berium, mg/L 0.4
Cadmium, mg/L 0.01¢
Chromium, mg/L <0.U3
Copper, mg/L <(}.02
Lead, mg/L <U.03
Mercury, mg/L £ 0,001
Selenium, mg/L <0.005
Silver, mg/L <0.01
Zinc, fy/L 0.031

P&N Lab Log #897

e

“Jane Hoch

PREIN & NEWHOF
foaws el

Chemist

MENO1901



MENO01902

PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E . GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET SUITE E HOLLAND MICHIGAN 43423 TELEPHONE (616) 399-9218

July @, 1986
H EDWARD PREIN PE RLS 77129
THOMAS NEWHOF PE
WILSON O McQUEEN PE
LARRY D WILSON PE
MICHAEL S FULLER PE
PHILIP C GLUPKER PE
JAMES A COOK PE
ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALL A L S
REX A MILLIRON RL S

Menasha Corporation
P.0O. Box 155
Ostego, Michigan 49078

Attn: Mr. Mark Reed

Re: Soil Sample "SW PILE", received 6/30/86, Lab Log #898

cran ftem ene area

of slab pre

LABORATORY RESULTS

Total Cyanide, mg/kg sample <0.2

Volatile Halocarbon
Scan, mg/kg <1

Volatile Aromatic
Hydrocarbon scan, mg/kg <1

EP Toxicity Leachate Results:

Final pH 4.9
Arsenic, mg/L 0.001
Barium, mg/L <0.1
Cadmium, mg/L 0.012
Chromium, mg/L <0.03
Copper, mg/L 0.09

Lead, mg/L <0.03



Menasna Corporation

July
Paye

9, 1986
7

EP Toxicity Leachate Results, Cont'd

ASTM

Mercury, mg/L
Selenium, mg/L
Silver, mg/L
Zinc, mg/L

<0.001

<0.005

<0.01
U.461

Water Shake Leachate Results:

Final pH
Arsenic, mg/L
Barium, mg/L
Cadmium, mg/L
Chromium, mg/L
Copper, mg/L
Lead, mg/L
Mercury, mg/L
Selenium, myg/L
Silver, mg/L

Zinc, mg/L

P&N Lab Log #898

8.2
0.011
0.8
0.068
<0.03
0.13
0.14
¢0.001

<0.005

PREIN & NEWHOF

I f

{ N .

AL ’,/«;’f‘, ! -
[

Jane Hoch
Chemist

MENO01903



MENO1904

PREIN & NEWHOF, P.C.
ENGINEERS — SURVEYORS
ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E , GRAND RAPIDS. MICHIGAN 43505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E HOLLAND MICHIGAN 49423 TELEPHONE (616) 399-9218
H EDWARD PREINPE RLS
THOMAS NEWHOF P E July 10, 1986
WILSON D McQUEEN P E ?
LARRY D WILSON PE 771 29

MICHAEL § FULLER P E
PHILIP C GLUPKER P E
JAMES A COOK P E

ROBERT J VANDER MALE P E
ROBERT J REIMINK PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRL S

Mr. Mark Reed

Menasha Corporation

P. 0. Box 155

Otsego, Michigan 49078
Dear Mr, Reed:

Enclosed are the laboratory results of tests performed on various soil samples
delivered to our laboratory between June 13 and July 2, 1986.

The following methods were used for the various tests:
Total Cyanide: EPA 335.2 (digestion, colorimetric)

Volatile Halocarbons and Volatile Aromatic Hydrocarbons: Extraction
by EPA 5030 and Scans by EPA 601 and 602

PCBs: Subcontracted to Kar Laboratories, Kalamazoo, MI
EPA Method 8080 with Sonicaton Extracton method 3550

Flash Point: Subcontracted to AAT Laboratory, Grand Rapids, MI
Closed Cup Method

EP Toxicity Leachate Preparation: EPA 1310

ASTM Water Shake Leachate Preparation: ASTM Method #D3687-1
Total Arsenic: EPA 206,3 (hydride, AA)

Total Barium: EPA 208.1 (direct aspiration AA)

Total Cadmium: EPA 213.1 (direct aspiration AA)

Total Chromium: EPA 218,1 (direct aspiration AA)

Total Copper: EPA 220.1 (direct aspiration AA)

Total Lead: EPA 239.1 (direct aspiration AA)



Mr. Mark Reed, Menasha Corporation
July 10, 1986
Page 2

MENO01905

Total Mercury: EPA 245,1 (cold vapor, manual)
Total Selenium: EPA 270.3 (hydride AA)
Total Silver: EPA 272.1 (direct aspiration AA)

Total Zinc: EPA 289.1

(direct aspiration AA)

The Volatile Halocarbons and Volatile Aromatic Hydrocarbons looked for and
detectable on EPA scans 601 and 602 are listed below:

Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethylene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
Chloroform

Carbon tetrachloride
1,2-Dichloroethane
1,1,1=-Trichloroethane
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-dichloropropene
Trichloroethylene
1,1,2-Trichloroethane
cis-1,3-dichloropropene

The PCBs lookedfor and

1016
1221
1232
1242
1248
1254
1260

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

Chlorodibromomethane
Benzene

2-chloroethyl vinyl ether
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Chlorobenzene
Ethylbenzene

m-xylene

p-xylene

o-xylene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene

detectable by the method used are :

If you have any questions, please do not hesitate to call me or Bob Erickson

at (616) 364-8491,

JH:j

Very truly yours,
PREIN & NEWHOF

Jane Hoch
Chemist



MENO01906

PREIN & NEWHOF, P.C.
ENGINEERS — SURVEYORS
ENVIRONMENTAL & SOILS LABORATORIES
3000 EAST BELT LINE N E . GRAND RAPIDS, MICHIGAN 49505

285 JAMES STREET, SUITE E, HOLLAND MICHIGAN 49423

TELEPHONE (616) 364-8491
TELEPHONE (616) 399-9218

H EDWARD PREIN PE RLS
THOMAS NEWHOF PE
WILSON D McQUEEN PE
LARRY D WILSON PE

September 17, 1082¢

MICHAEL S FULLER PE 77120
PHILIP C GLUPKER PE
JAMES A COOK PE
ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRALS
REX A MILLIRON R LS . - : - e
ezl <0 -
Mr. John Bonham
Menasha Corporation
P 0 Box 155
Otsego, Michigan 49078
RE: Garage Soil, 9/4 /86
LABORATORY RESULTS
I. EP Toxicity Leachate Concentrations
Final pH 5.2
Arsenic, mg/L £0,002
Barium, mg/L 0.2
Cadmium, mg/L 0.021
Chromium, mg/L <0.C4
Copper, mg/L <0.03
Lead, mg/L <0.07
Mercury, mg/L <0.0004
Selenium, mg/L <0.001
Silver, mg/L 0.03
Zinc, mg/L 0.088
II. Total Cyanide, mg/kg <0.02
ITI. Volatile COrganics Scans €01,€02 None detected, <1 mg/kg

Lab Log #1386

PREIN & NEWHOF
/
M %éc,t;«./

Jane Hech
Chemist



MENO1907
PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS
ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E, GRAND RAPIDS. MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E, HOLLAND MICH!GAN 49423 TELEPHONE (616) 399-9218
H EDWARD PREINPE RLS
THOMAS NEWHOQF PE
WILSON O McQUEEN PE September 17, 1C88¢
LARRY D WILSON PE 7712¢

MICHAEL S FULLER PE
PHILIP C GLUPKER PE
JAMES A COOK PE

ROBERT J VANDER MALE PE
ROBERT J REIMINK PE
RICHARD L SERBOWICZ PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRLS

Mr. John Bonham
Menasha Corporation

P 0 Box 155

Otsego, Michigan 49078

RE: Garage Water Sample 9/4/87

LABORATCRY RESULTS

Volatile Crganics Scans €01, €02 None Detected
<1 ug/L

PREIN & NEWHOF

?%3444 §§f/ I
Odane Hoch
Chemist

Lab Log # 1385
JH:sa



MENO1908
PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS
ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N E, GRAND RAPIDS MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E HOLLAND MICHIGAN 49423 TELEPHONE (616) 399-9218
H EDWARD PREINPE RLS
THOMAS NEWHOF PE Movember ?8, 108%
WILSON O McQL ZEN PE 7712¢

LARRY D WILSON FE
MICHAEL S FU.LER PE
PHILIP C GLUPKER PE
JAMES A COOK PE

ROBERT J VANDER MALE PE
ROBERT 4 REIMINK PE
RICHARD L. SERBOWICZ PE
ARTHUR W BRINTNALLRLS
REX A MILLIRONRLS

Mr. John Bonham
ienasha Corporation

P 0 Box 155

Otsego, Michigan 49C7¢

RE: [Isopar Samples received 6/1¢/86 and 10/7/86
Dear Mr. Bonham:

Isopar samples #1 and #2, received Cctober 7, 198€ were analyzed by Gas
Chromotography for the presence of fuel contamination. Benzene, Tcluene,
Etbylbenzene and Xylene are indicator compounds found in gasoline and fuel.
These were the substances looked for in the pure isopar, and two unknown
sampies of isopar.

Pure iscpar was first chromatographed. Then samples 1 and 2 were

analyzed. The enclosed copies of the chromograms show peaks at the retention
times for Toluene, Ethylbenzene and Xylene in the two unknown sampies. The
pure isopar had one Xylene peak. The four standard compounds were mixed with
the pure isopar and chromatographed.

I am also enclosing a chromatogram of gasoline for your reference.
You will note isopar #1 has more Toluene, Ethylbenzene and Xylenes than #2.

Number 1 also has more compounds with higher molecular weights as seen further
out on the chromatogram.



Mr. John Bonham

November 28, 198F€

Page two

Summary of Results:

Benzene

Toluene

Ethylbenzene

Xylene 2 peaks)

Pure Isopar

Not present
Not present
Not present

One peak seen

Isopar #1

Not present
Present
Present

Two peaks
present

If you have any questions please contact me or Bob Erickson

Lab Log # €11, 1

JH:sa

|

od
<

A

1

£

o
[

&

Very truly yours,

PREIN & NEWHOF

&%%::Li;cb

Chemist

MENO01909

Iscper #2

Not present
Present
Present

TWO peaks
present
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KAR Laboratories, Inc.

4425 Manchester Road
{alamazoo, Ml 49002

MEN01915

(616) 381-9666

ANALYTICAL REPORT

To: Menasha Corporation Date Received : 9- g-8¢
Laboratory Code: 861075-2
Purchase Order # 4813781
Report Date : 9-17-86

Re: VOLATILE HYDROCARBON ANALYSIS MICHIGAN DNR Scan 1 and Scan 2

Sample
Identification: Soil, Garage 2A
SCAN 1 Purgeable Halocarbons

Result
Bromoform <10 trans-1,2-Dichloroethene
Bromodichloromethane <10 cis~1,2-Dichloroethene
Dibromochloromethane <10 1,1,1-Trichloroethane
Chloroform <10 1,1,2-Trichloroethane
Carbon Tetrachloride <10 Trichloroethene
Methylene Chloride <10 1,1,2,2-Tetrachloroethane
1,1-Dichloroethane <10 Tetrachloroethene
1,2-Dichloroethane <10 1,3-Dichloropropene
1,1-Dichloroethene <10 Chlorobenzene

SCAN 2 Purgeable Aromatic Hydrocarbons

Result
Benzene <10 Styrene
Ethylbenzene <10 Xylenes
Toluene <10

Method: U.S. EPA Method 624 (GC-MS)

Petroleum hydrocarbons were detected but not gquantified

Results are expressed as ug/L
< indicates not detected at the stated detection limit

--- indicates not analyzed

Result

<10
<10
<10
<10
<10
<10
<10
<10
<10

Result

<10
<10



a

KAR Laboratories, Inc.

4425 Manchester Road
Lalamazoo, M| 49002

MENO0O1916

(616) 381-9666

ANALYTICAL REPORT

To: Menasha Corporation Date Received : 9- 8-86
Laboratory Code: 861075-1

Purchase Order # 4813781
Report Date P 9-17-86

Re: VOLATILE HYDROCARBON ANALYSIS MICHIGAN DNR Scan 1 and Scan 2

Sample
Identification: Pond Water, Garage 1A

SCAN 1 Purgeable Halocarbons

Result
Bromoform <10 trans-1,2-Dichloroethene
Bromodichloromethane <10 cis-1,2-Dichloroethene
Dibromochloromethane <10 1,1,1-Trichloroethane
Chloroform <10 1,1,2-Trichloroethane
Carbon Tetrachloride <10 Trichloroethene
Methylene Chloride <10 1,1,2,2-Tetrachloroethane
1,1-Dichloroethane <10 Tetrachloroethene
1,2-Dichloroethane <10 1,3-Dichloropropene
1,1-Dichloroethene <10 Chlorobenzene

SCAN 2 Purgeable Aromatic Hydrocarbons

Result
Benzene <10 Styrene
Ethylbenzene <10 Xylenes
Toluene <10

Method: U.S. EPA Method 624 (GC-MS)
Petroleum hydrocarbons were detected but not quantified

Results are expressed as ug/L
< indicates not detected at the stated detection limit

--- indicates not analyzed

Result

<10
<10
<10
<10
<10
<10
<10
<10
<10

Result

<10
<10
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w TO: File ‘ DATE: September 9, 1986

B
. S50il Contamination West of J0£K7;;nham
SUBJECT: Warehouse FROM:

On September 8, 1986, at approximately 2:50 PM, I spoke on the
phone with Galen Kilmer of the Michigan Department of Natural
Resources about the contamination problem discovered while
excavating west of our warehouse. I had previously discussed the
problem with Sue Schweikart on September 3. I outlined the
problem to Galen as follows:

On September 3, we discovered an unknown source of VOC's in our
goll west of our existing roll storage warehouse. On September
5, we used an H.Nu meter to.determine the extent of the
contamination. The soil contamination was found to start
slightly above the water table (approximately 8 feet below N
nominal ground level), and extend roughly 4 feet below the water
“table on average. The contaminated zone runs approximately 55
feet north/south, and extends 40 feet west >of the warehouse. The
contamination zone runs underneath the warehouse building itself.
Our best guess as to the source of the contamination is a machine
which used to sit approximately where our warehouse is now, and
~ was used about four decades ago. Analysis of the contaminant is
not yet complete, but a guess at this time would be some form of

fuel oil.
The maximum reading obtained by the H-Nu meter was about 15 ppm

above background.

I explained to Galen that we could not excavate the soil under
the warehouse. I further stated that if a purge well were to
become necessary to contain the contamination from under the
wvarehouse, we might prefer to install the well, but not excavate
any material, even outside the warehouse, and let the well

contain all of the contamination.

Galen said instead that he was not worried about the material
still under the warehouse, since whatever had not moved by this

time probably wouldn't. He further stated that we should
excavate all the contaminated material we can reach and dispose

of it properly, but not to worry about anything under the
warehouse. Galen then stated that there will be no paperwork or
reporting requirements from Menasha to the MDNR for this problem.

cces B. Buchanan
J. Blauwkamp
S. Jones

kj
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STS Consultants Ltd.
Consulting Engineers

3340 Ranger Road
Lansing, Michigan 48906

(517) 321-4964

February 18, 1987

Mr. John Blauwkamp
Menasha Paper Corporation
320 North Farmer Street
P.0O. Box 155

Otsego, MI 49078-0155

RE: Soil Monitoring at Menasha Paperboard Plant, Otsego, Michigan-
FINAL DRAFT

Dear Mr. Blauwkamp:

STS Consultants, Ltd. is pleased to submit a summary of
investigation for soil contamination performed at Menasha's
Paperboard Plant in Otsego, Michigan. This report describes the
field testing procedures and presents test results for soil

investigations performed under your purchase order, number 4812284.

Following is a brief discussion of tasks completed on this project
to date:

1.0 Introduction

The Menasha Corporation owns and operates the Paperboard Plant
located in Otsego, Michigan. Your office contacted STS in
June of 1986 with concerns that possible soil contamination
may exist in an area of proposed construction. Several fuel
oil tanks and tanks containing Iso-Pa;, a cleaning solvent,
had once been located in this area. Menasha personnel had

indicated that surface contamination was present. STS was
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commissioned to provide soil testing services to determine the
existence of organic compounds. STS was to cooperate with
Menasha personnel and their excavating subcontractors, Engle
Excavating.

2.0 Site Geology

The geologic setting of Menasha's Otsego site is the result of
glacial deposition and the later reworking of these glacial
deposits. The bedrock of this area consists of a lower
Mississippian Age Coldwater shale. The top elevation of this
bedrock unit varies between 500 and 550 feet above sea level.
The bedrock is overlain by 200 to 250 feet of glacial
material.

The Kalamazoo River has provided deposition and reworking of
glacial and alluvial deposits. Sand, gravelly sand, and peat
were encountered during excavation of test pits. These soils
were generally overlain by miscellaneous fill consisting of
brown to black sand and gravel containing varying amounts of
cinders, bricks, concrete, asphalt, tar paper and other

debris.

3.0 Field Testing

Soil testing for this project consisted of obtaining a grab
soil sample and scanning the sample with a portable gas
analyzer. A backhoe provided by Engle Excavating was utilized
to remove overburden and obtain soil samples. Successive test
locations and depth of excavation were determined by Menasha
personnel in cooperation with STS after volatile organic vapor
levels had been determined by STS using an HNU-Model 101
photo-ionization detector.
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The HNU meter is a portable trace gas analyzer used to measure
relative concentrations of various organic vapors. Meter
readings from this detector can be interpreted to a level of
0.1 parts per million (ppm) or existing background readings,
whichever is greater. Soil samples were placed in glass jars
and agitated to create a head space for vapors above the soil.
The tip of the photo-ionizer probe was then placed in this
vapor space in the sample jar. This procedure enables a
sample of vapor to be tested without interference from wind
currents which may carry exhaust fumes from construction

equipment.

The results of the photo-ionization scans are provided in
Table 1, and test locations illustrated in Figures 1 and 2.
Please note that test locations are approximate and depth of
sample is referenced to the existing ground surface at the
time of testing. Elevations given for samples taken at the
warehouse area are referenced to the top of a newly
constructed footing which was located along the west wall and
given an arbitary elevation of 100.00 feet. Groundwater
elevations on September 5, 1986, were estimated at 92.0 feet,

located at the center of the new warehouse construction.

MENO01921
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RESULTS OF PHOTO-IONIZATION DETECTICN

** photo-Ionization Detection

Page 5
Test Pit Sample
Location Designation
0il Drain 1
Area West of 2
Previous Ramp 3
Tested 6/12/86 4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Upper Level 21
Area North of 22
Previous 23
Concrete Wall 24
Tested 6/12/86
Iso-Par Area 25
East of 26
Previous Ramp 27
Tested 6/12/86 28*
(# 28 water
sample) 29
30
31
32
33
34
35
0il Barrels 36
Area West of 37
Weir #002 38
Tested 6/12/86 39

TABLE 1

Depth Below
Ground Surface (ft)

MENO01922

HNU-PID**
{PPM Above Ambient)
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Test Pit Sample Depth Below HNU-PID
Location Designation Ground Surface (ft) (PPM Above Ambient)
Iso~Par Area 40 0.0 8.0
East of 41 0.0 11.6
Previous Ramp 42 0.0 11.8
Tested 6/23/86 43 0.5 22.4

44 2.0 26.8

Note: Demolition of Concrete Wall
and Ramp Structure on 6/23/86

Iso-Par Area 45 1.0 17.2
Tested 6/27/86 46* 3.0 8.3
47 0.75 2.6
48* 3.0 0.7
49 2.5 0.6
50* 3.0 19.7
51* 3.0 3.3
Iso-Par Area 52* Water Level (WL) 0.3
Tested 7/1/86 53%* WL 0.1
54* WL 0.0
(Water Sample) 55%* WL 0.0
56 5.0 0.3
57 1.7 4.6
58 1.0 10.3
59 3.0 19.3
60* 3.7 20.3
61* 3.0 9.4
(Water Sample) 62* WL 18.8
63* 3.7 1.2
64* 3.7 4.4
65 1.7 0.5
66 3.0 0.5
67* 3.4 1.4
68 0.0 18.9
69* WL 7.8
70 0.0 13.2
71* 3.0 13.4
(Water Sample) 72%* WL 19.0
73 1.5 0.0
74 3.5 0.0
75 4.5 0.0
76 6.5 0.2
77 8.5 0.0
(Water Sample) 78 8.5 0.0
* Grab sample obtained at Water Level



Mr. John Bl
l February 18
Page 7

Test Pit
Location

auwkamp
, 1987

Sample
Designation

wWarehouse
Construction
Area, Tested
9/5/86

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

103
104
105
106
107
108
109
110*

111
112
113
114
115
116
117
118

Note: Water Elevation =
* Grab Sample obtained at Water Level

Depth Below
Ground Surface (ft)

Elevation

92.0
93.0
93.5
94.7
92.0
97.5
92.0
92.0
92.0
92.0
90.5
90.5
89.0
88.8
88.0
86.0
92.0
80.0
90.0
92.0
92.0
80.0
90.0
88.5

F
(0]
=y
=

O 0O WOoOd
ounmoownmygo o
wm

Elevation

100.0
898.0
96.0
94.0
92.5
91.5
91.7
90.4
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4.0 Contamination Assessment

Soil samples were collected from excavated test pits and
analyzed in the field with a photo-ionization detector (HNU
meter) . The results of the photo-ionization analysis has
been presented on Table 1. These results present test
locations, sample identification, and volatile organic vapor

levels as measured with the photo-ionization detector.

Soil samples extracted from test pits where construction of
the new office facilitites is currently under way verified
that soil contamination does exist. Contamination appears
concentrated south of the concrete wall which was once

oriented east-west and has since been removed.

Iso-Par tanks were located east of a ramp structure, which
has subsequently been removed. Testing performed west of
this former ramp structure indicated contamination exiéted
and that the levels of contamination measured with the
photo-ionizer approached ambient levels with depth.
Contamination appears to be limited to approximately the
first six feet of soil below ground surface. It is probable
that the ramp structure acted as a barrier, and that the
source of this contamination is different than the
contamination which was detected east of the ramp, where the
Iso-Par tanks once existed. Positive levels of volatile
organic contamination detected east of the ramp extended to
the groundwater table. Free product was noted to be present
on the water surface, indicating that migration of
contaminant due to groundwater flow may have occurred.
Furthermore, Menasha personnel recently noted the existence
of soil contamination at a location described to be south of
the access drive and east of test location #73. This
observation was apparently made during the excavation for

placement of a subgrade structure. The origin of this
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contamination is not known, However, soil or groundwater
contamination was not apparent at test location #73, near
weir $002. In another negative test, groundwater
contamination was not apparent at test location #56. This
location is adjacent to the east side of the existing

warehouse.

The east-west concrete wall which once existed appears to
have helped confine the migration of contaminant in a
northerly direction. Two test locations #20 and $#22, located
north of the concrete wall, indicated no 1levels above
background with the photo-ionizer at depths of 4 and 10 feet
below ground surface.

Although the extent of the contamination has Dbeen
investigated in several directions, its east and northeast
extent under the paper plant have not been investigated.
Furthermore, the vertical extent of contamination in this
area has not been defined. Soil borings for the foundation
design of the new office facilities were conducted by
Professional Service Industries, Inc. (PSI) in April, 1986.
the enclosed appendix contains a photocopy of PSI's log for
boring number 7, which was located on the north end of the
previously existing concrete ramp. The log indicates that an
0il odor existed in soil samples collected to a depth of 20.5

feet, where the boring was terminated.

Soil contamination was suspected to exist due to 0il barrels
which were once stockpiled west of weir #002. Although the
ground surface appeared to be 0il stained, soils sampled at a
depth of 6 feet below ground surface indicated no apparent

volatile organics present.

MENO01928
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Soil and groundwater contamination was also encountered
during the excavation of  unsuitable material for the
placement of footings for the warehouse addition, The
contaminant was concentrated below a one foot organic peat
layer and free product was again present on groundwater.
Test pits located at the center of the construction site and
adjacent to the west side of the existing warehouse indicated

the presence of volatile organics at groundwater level.

The horizontal extent of contaminant migration in this area
was defined by test locations #108 and #111 which lie south
and west of the new warehouse construction, respectively. No
volatile organics were detected at groundwater level.

Concerning the vertical extent of contamination in this area,
soil samples were also obtained below groundwater level at
test location #94. Contamination appeared to be present to 6
feet below the groundwater table. At this depth, a brown
fine grained sand was encountered which registered only
background levels with the photo-ionizer. In this area of
the site it appears that contamination is migrating through
the soil and groundwater, concentrating migration below the

peat layer. The source of this contamination is not known.

Summary

Soils and groundwater testing for volatile organic contamination
was conducted by STS Consultants, Ltd. for the Menasha Paper
Corporation at the Paperboard Plant located in Otsego, Michigan.
During the course of construction for the addition of office and
warehouse facilities, several areas of the site were investigated

to determine the existence and extent of contaminant migration.

Although all sources of contamination are not known, it is believed
that at least two sources of contamination may have once existed.

Soil and groundwater contamination in the area of the new office
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facilities is believed to be the result of fuel o0il and Iso-Par
contamination. The extent of this contamination has not yet been
clearly defined, as there was soil contamination observed by

Menasha personnel during excavation of soils south of the soil
drive and east of weir #002.

Soil and groundwater contamination from an unknown source of
volatile organics was also observed in the area of the warehouse
addition. The extent of contamination was defined in two
directions, as there was no apparent contamination at two test
locations south and west of the warehouse construction.

STS is pleased to have been involved in this investigation, and we
look forward to possible future work with Menasha in developing
remedial actions. If you have any questions regarding this letter
report, please do not hesitate to call.

Sincerely,

STS CONSULTANTS, LTD.

v b €. Woglonon T O

William E. Holman, P.E. Bernard B. Sheff, EI
Project Engineer Geo-Environmental Manager
BBS/1lch

STS Project No. 1083
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GENERAL QUALIFICATIONS

STS Consultants, Ltd. was retained by Menasha Paper Corporation to
perform soil testing for contamination assessment at the Menasha
Paperboard Plant in Otsego, Michigan. The information presented in
this report, its conclusions, and recommendations included herein
are based upon information obtained by STS Consultants, Ltd. from
discussions with Menasha personnel, soil testing from test
locations illustrated in figures of this report, and drawings
supplied by Menasha Corporation. Horizontal and vertical variation

in the subsurface conditions between test locations may exist.

Field tests performed for this project were for the purpose of
evaluating the contamination which exists at the site. Data was
collected for purposes outlined in this report and should not be
used for reasons other than intended.
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fr - UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
7 ¢ REGION 5
S 230 SOUTH DEARBORN ST.
4 prot® CHICAGO, ILLINOIS 60604

MAR 1§ 1991

A . / i é REPLY TO ATTENTION OF:
fith g il s

BRO )). Tarrtéds /‘/ﬁ;a,
mﬁol N #7078

Site Inspectign Rep
e j240 /24 /AMé &
M/Odag 072! % -
Dear Sir/Madam:

Several months ago, a contractor for the U.S. Environmental Protection Agency
(U.S. EPA), Ecology and Enviromment, Inc., performed a Site Inspection (SI)
at your facility. U.S. EPA has completed its review of the SI report and is
now forwarding this copy to you.

This SI report includes site description; sample data; topographic and site
specific maps; and photographs. Unfortunately, specific recommendations and
conclusions being made by this Agency are not available at this time. If you
wish to secure a second opinion of our results, the quality assurance data
which describes the testing procedures can be obtained from this office upon
request.

This completes the SI phase of our investigation. If you have any additional
information or comments please forward them to me.

Thank you for your cooperation in this matter.
Sincerely yours,
Wekha. . JTasteraen

William D. Messenger, Chief
Pre-Remedial Unit

Printed on Recyded Paper
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TDD: F05-9005-008
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MARCH 5, 1991

ecology and environment, inc.

111 WEST JACKSON BLVD., CHICAGO, ILLINOIS 60604, TEL 312-663-9415

International Specialists 1n the Environment
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1. INTRODUCTION

Ecology and Environment; Inc., Field Investigation Team (FIT) was
tasked by the United States Environmental Protection Agency (U.S. EPA)
to conduct a screening site inspection (SSI) of the Menasha Corporation
(MC) site under contract number 68-01-7347.

The site was initially discovered by the Michigan Department of
Natural Resources (MDNR) on December 3, 1979, when it prepared a
Potential Ground Vater Contamination Source Identification Preliminary
Assessment form for Menasha Corporation (MDNR 1978).

. The site vas evaluated in the form of a preliminary assessment (PA)
that was submitted to U.S. EPA. The PA was prepared by Cheryl Wallace
of the MDNR Site Assessment Unit and is dated March 14, 1986 (MDNR
1986).

FIT prepared an SSI work plan for the MC site under technical
directive document (TDD) F05-8703-026, issued on March 2, 1987. The SSI
wvork plan was approved by U.S. EPA on May 9, 1990. The SSI of the MC
site was conducted on June 25 through 27, 1990, under TDD F05-9005-008,
issued on May 9, 1990.

The FIT SSI included an interview with site representatives, a
reconnaissance inspection of the site, and the collection of 10 soil/
sediment samples, 7 monitoring well samples, and 4 surface water
samples.

The purposes of an SSI have been stated by U.S. EPA in a directive
outlining Pre-Remedial Program strategies. The directive states:

All sites will receive a screening SI to 1) collect
additional data beyond the PA to enable a more refined

1-1
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preliminary HRS [Hazard Ranking System] score, 2) estab-
lish priorities among sites ‘most likely to qualify for
the NPL [National Priorities List], and 3) identify the
most critical data requirements for the listing SI step.
A screening SI will not have rigorous data quality ob-
jectives (DQOs). Based on the refined preliminary HRS
score and other technical judgement factors, the site
vill then either be designated as NFRAP [no further
remedial action planned], or carried forwvard as an NPL
listing candidate. A listing SI will not automatically
be done on these sites, however. First, they will go
through a management evaluation to determine whether
they can be addressed by another authority such as RCRA
[Resource Conservation and Recovery Act].... Sites that
are designated NFRAP or deferred to other statutes are
not candidates for a listing SI.

The listing SI will address all the data requirements of
the revised HRS wusing field screening and NPL level
DQ0s. It may also provide needed data in a format to
support remedial investigation work plan development.
Only sites that appear to score high enough for listing
and that have not been deferred to another authority
will receive a listing SI. (U.S. EPA 1988)

U.S. EPA Region V has also instructed FIT to identify sites during
the SSI that may require removal action to remediate an immediate human

health or environmental threat.
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2. SITE BACKGROUND

2.1 INTRODUCTION
This section presents information obtained from SSI work plan
preparation, the site representative interview, and the reconnaissance

inspection of the site.

2.2 SITE DESCRIPTION

The MC site is an active paper mill. The site has been used as a
paper mill since 1887 (Kling et al. 1990). The site is located at 350
Nérth Farmer Street, Otsego Township, Allegan County, Michigan
(SE1/45W1/4 sec. 14 and NE1/4NW1/4 sec. 23, T.iN., R.12V.) (see Figure
2-1 for site location). The site is approximately 90 acres in area and
is located on the Kalamazoo River on the far northeast side of Otsego,
Michigan.

A 4-mile radius map of the MC site is provided in Appendix A.

2.3 SITE BISTORY

The MC site is currently owned by Menasha Corporation. Between
1887 and 1934, Barden Paper Mill owned and operated a paper mill at
the site. Between 1934 and 1939, Otsego Falls Paper Mill took over
operation of the mill. Since 1939, Menasha Corporation has owned and
operated the site. Site ownership was shared with David Green between
1939 and 1955, but the site has been owned solely by Menasha Corporation
since 1955 (Kling et al. 1990).

Menasha Corporation currently manufactures paper on-site by using

wvood chips and bails of corrugated cardboard boxes. The wood chips and
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boxes are placed in a hydrapulper to be broken down into fibers, which
are then sent through a cleaning process. The fibers are then sent to a
digester, where they are cooked with sodium carbonates. The by-products
of the digester process include sodium carbonates and ligments, known as
"spent liquor," and process wastewater. The process wastevater is sent
through a series of two settling ponds, a clarifier, and a large
aeration pond. The process wastevater is treated in the aeration pond
to lower its biological oxygen demand and to capture suspended solids.
Vater is discharged from the aeration pond into the Kalamazoo River via
a weir house near Outfall 000 and then through Outfall 003. The sludge
from the clarifier is sent to a biological waste treatment pond. The
sludge is later stored for sludge farming on nearby farms. The spent
liquor is stored in three liquor ponds on-site, one lined with asphalt
and the other two lined with cement. The spent liquor is later sent to
a spent liquor incinerator on-site. The ligments are burned-out and the
sodium carbonate ash is reused as a digester cooking chemical (Kling

et al. 1990).

Prior to 1984, the wood chips used in producing the paper were
cooked with sodium carbonate and sodium hydroxide. Wastes generated
from this manufacturing process consisted of spent cooking liquor and
sludge containing sodium carbonate and sodium hydroxide. These wastes
were deposited in approximately 32 ponds in the northeast portion of
the site. Waste sludges were treated in the large aeration pond and
disposed of in an on-site Type III landfill owned and operated by
Menasha Corporation. This landfill was in operation from 1969 to 1984.
It is not known where waste sludges vere disposed of prior to 1969. Fly
ash from two coal-operated power boilers used for plant operations was
also disposed of in the landfill on-site. All Type III waste material
generated from Menasha Corporation processes was disposed of in the
on~-site landfill. No other waste from outside sources was disposed of
at the landfill (Kling et al. 1990).

In January 1973 two of the on-site spent liquor holding ponds
reached their capacity. In March 1973 an emergency spent liquor storage
pond, located immediately upgradient of two Otsego standby municipal
vells, was put into operation to alleviate the overflowing of the two

other spent liquor ponds. This emergency spent liquor pond is no longer
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in use. In summer 1974 and 1975 the spent liquor vas used as road
binder on-site (Bonham 1988). .

In April 1974, a nearby resident reported a color change in the
drinking water obtained from his private well. By June 1975, six other
nearby residential wells and the two standby municipal wells showed
evidence of groundvater contamination. No residential or municipal well
sampling results could be found in MDNR files. MDNR believed that the
groundvater contamination was originating from the emergerncy spent
liquor storage pond on the MC site (Bonham 1988). In response to the
complaints, Menasha Corporation purchased the contaminated standby
municipal wells and used them as production wells for the paper mill.
Menasha Corporation then installed two new municipal wells at another
location (see Appendix A for municipal well locations). Menasha
Corporation also paid for the hook-up of nearby residences to the new
municipal water supply (Bonham 1988).

In April 1981 Menasha Corporation hired CH2M Hill Michigan, Inc.
(CHZM Hill), to conduct a hydrogeologic investigation of the on-site
landfill. During the investigation seven monitoring wells vere
installed surrounding the landfill. Groundvater collected from these
monitoring vells did not reveal any significant levels of contamination
(CH2M Hill 1981).

In 1985, 3 ash and lime ponds and the 32 sludge ponds were drained,
dredged, and excavated, and the soil was transported off-site to Water-
vliet (Orchard Hill) Type II Landfill of WaterVliet, Michigan. After
the ponds vere excavated they were backfilled with soil (Kling et al.
1990; Kling 1990).

From the mid to late 1970s, Menasha Corporation received several
notices of noncompliance and violation of its National Pollutant
Discharge Elimination System (NPDES) permit for its three on-site
discharge outfalls (000, 002, and 003) (MDNR 1978).

On May 21, 1985, MDNR issued Menasha Corporation a new NPDES permit
for all three of its outfalls that expired on May 31, 1990. Critical
materials listed in the NPDES permit application that are used in plant
operations include copper (85 pounds per year), lead (513 pounds per
year), and zinc (1,264 pounds per year), as well as arsenic, chromium,
and cyanides. On October 14, 1985, MDNR collected samples from the
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outfalls. Samples collected from Outfall 002 revealed 1,2-dichloro-
ethane at 36 ug/L and bromoform at 33 ug/L. Samples collected from
outfall 003 revealed toluene at 2 ug/L and 1,2-dichloroethane at 1 ug/L

(MDNR 1978). On September 15 and 16, 1986, MDNR conducted an Industrial

Vaste Water Survey at the MC site that included the collection of water
samples from all outfalls. The sample collected from Outfall 000
revealed chromium at 80 ug/L, copper at 100 ug/L, and lead at 50 ug/L
(MDNR 1986a).

On December 2, 1987, Menasha Corporation hired Soil Testing
Services Consultants, Ltd. (STS), to install two monitoring wells
on-site, one on the northeast side of the emergency spent liquor pond
and the other on the southwest side of the pond. STS also installed
several other wells throughout the site (Bonham 1988).

On April 18, 1988, Menasha Corporation and MDNR again collected
samples from all the outfalls. The sampling results revealed the pres-
ence of phenols at 1,200 ug/L in samples collected from Outfall 002
(MDNR 1988).

On June 1, 1989, MDNR performed an NPDES Compliance Inspection of
the MC site. No violations were documented during this inspection
(Bantjes 1989).

On July 21, 1988, Menasha Corporation requested that MDNR remove
the MC site from the Final Priority List of the Michigan Environmental
Response Act 307. 1In its request, Menasha Corporation stated that no
further contamination was occurring at the site, and that all volunteer
remediation work had been completed by Menasha Corporation (Bonham
1988).

Menasha Corporation currently samples five monitoring wells on-site
quarterly, two at the landfill and three at the farm sludge area, to
comply with an MDNR request (Kling 1990a).

Menasha Corporation is currently operating under interim status for
its NPDES permit. A new NPDES permit was approved by MDNR, Surface
Water Quality Division, that goes into effect December 1, 1990 (Kling
1990a).

2-5
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3. SCREENING SITE INSPECTION PROCEDURES AND FIELD OBSERVATIONS

3.1 INTRODUCTION

This section outlines procedures and observations of the SSI of the
MC site. Individual subsections address the site representative inter-
view, reconnaissance inspection, and sampling procedures. Rationales
for specific FIT activities are also provided. The SSI was conducted in
accordance with the U.S. EPA-approved work plan, vith the exception that
FIT collected one additional monitoring well sample to better charac-
terize groundwater at the site.

The U.S. EPA Potential Hazardous Waste Site Inspection Report (Form
2070-13) for the MC site is provided in Appendix B.

3.2 SITE REPRESENTATIVE INTERVIEW

Randy Livingston, FIT team leader, conducted an interview with
Keith Kling, Environmental Director; John Bonham, Engineering and
Technical Services Manager; and Len Myers, Technician, of Menasha
Corporation in Otsego, Michigan, and John Blauwkamp, P.E., Senior
Environmental Engineer, of Menasha Corporation in Neenah, Wisconsin.
Scott Turek of FIT was also present. The interview was conducted on
June 25, 1990, at 1:15 p.m., at 350 North Farmer Street, Otsego,
Michigan, inside the main plant building. The interview was conducted

to gather information that would aid FIT in conducting SSI activities.
3.3 RECONNAISSANCE INSPECTION

Following the site representative interview, FIT conducted a recon-

naissance inspection of the MC site and surrounding area in accordance
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with Ecology and Environment, Inc. (E & E), health and safety guide-
lines. The reconnaissance inspection began at 2:30 p.m. and included a
walk-through of the site to determine appropriate health and safety
requirements for conducting on-site activities and to make observations
to aid in characterizing the site. FIT also determined sampling loca-
tions during the reconnaissance inspection. FIT was accompanied by
Kling, Blauwkamp, Bonham, and Myers during the reconnaissance inspec-
tion.

Reconnaissance Inspection Observations. The MC site is located on

the northeast side of the city of Otsego; half of the site extends out-
side the city boundary. Wetlands exist to the north and east of the
site; farmlands exist to the north. Sparsely populated areas exist to
the east and west of the site. The Kalamazoo River borders the site to
the south. Three outfalls (000, 002, and 003) are located along the
north bank of the river. A dam is located between Outfall 000 and
Outfall 003.

The site is bordered by trees to the north, east, and west. Farmer
Street and a cemetery border the site to the west. River Street and
Penn Central Railroad tracks run east-west through the southern portion
of the site. The nearest residences are located approximately 200 feet
wvest and east of the site boundary. Only the southern portion of the
site, south of River Street, is fenced (see Figure 3-1 for site fea-
tures). Access to the site is from Farmer and River streets.

The main plant building is located at the southeast corner of the

intersection of River Street and Farmer Street. According to Kling, an
area south of the main plant building was formerly a spent liquor pond.
This area has been backfilled with soil. FIT observed the two small
settling ponds, clarifier, and large aeration pond east of the main
building. FIT observed stressed vegetation around this aeration pond.
A vegetated area vas located south of the aeration pond. According to
Kling, this vegetated area at one time consisted of three ponds, used to
dispose of ash and lime. A small aeration pond is located in the south-
west corner of the site.

There are four weir buildings on-site. One weir building is south
of the main entrance, near Outfall 002. Two other weir buildings are

located between the clarifier and the east settling pond. Another weir
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building is located south of the west-settling pond. Two production
well buildings are located on the north side of River Street. These
wells are the former standby municipal wells.

Four active ponds are located on-site on the north side of River
Street, the three liquor ponds and the biological sludge pond. These
ponds and the building where sludge is stored before being sent to farms
are surrounded by a fence.

The former emergency spent liquor pond was located northeast of the
active ponds and consisted of a partly vegetated depression. According
to Kling, at one time 32 biological sludge ponds were located northeast
of the emergency spent liquor pond. This area had been backfilled and
vegetated prior to the time of the SSI. -

The landfill was located in the northern portion of the site. The
landfill was covered and vegetated. Several ponds were observed along
the sides of the landfill.

FIT also observed the following site features: a spent liquor
incinerator east of the main plant building; piles of coal east of the
incinerator; a product storage tank south of the main plant building; a
paper, cardboard, and wood chip storage area north of the main plant
building; and a stack of empty drums along the west side of the settling
ponds.

FIT photographs from the SSI of the MC site are provided in
Appendix C.

3.4 SAMPLING PROCEDURES

Samples were collected by FIT at locations selected during the
reconnaissance inspection to determine whether U.S. EPA Target Compound
List (TCL) compounds or Target Analyte List (TAL) analytes were present
at the site. The TCL and TAL are included with corresponding quantita-
tion/detection limits in Appendix D.

On June 26, 1990, FIT collected five soil samples and five moni-
toring well samples. The site representatives were offered portions of
each soil and monitoring well sample collected, and they accepted the
offer. On June 27, 1990, FIT collected five soil/sediment samples and

four surface water samples. The site representatives were offered
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portions of each soil/sediment and surface water sample collected, and
they declined the offer.
Soil/Sediment Sampling Procedures. All subsurface soil/sediment

samples were collected from depths of 1 to 8 feet. All surface soil
samples were collected from depths of O to 6 inches. Surface soil
sample S1 was collected from the southeast corner of the large aeration
pond, where overflow had settled and dried (see Figure 3-2 for soil/
sediment sampling locations). Surface soil sample S2 was collected from
soil in an area along the south side of the aeration pond, where over-
flow had settled and dried.

Subsurface soil sample 83 was collected, using a posthole digger,
from soil in the middle of the former emergency spent liquor pond. The
soil the sample was collected from changed color at depth. Subsurface
soil sample S4 was collected, using a hand auger, from soil in the area
vhere the 32 biological sludge ponds had existed at one time. Subsur-
face soil sample S5 was collected, using a posthole digger and a hand
auger, from the northeast edge of the filled spent liquor storage pond
south of the main plant building. The soil the sample was collected
from changed color at depth.

Subsurface sediment sample S6é was collected, using a hand auger,
from sediment in a settling pond west of the large aeration pond.
Surface sediment sample S7 was collected from sediment in a pond on the
north side of the landfill. Subsurface sediment sample S8 was col-
lected, using a posthole digger, from a pond southwest of the landfill.
Soil/sediment samples S1 through S8 were collected to determine whether
TCL compounds or TAL analytes had accumulated in on-site soil.

Surface soil sample S9 was collected off-site from an area that
appeared undisturbed and natural, east of the site boundary. Subsurface
soil sample S10 was collected at a depth of 3 feet, just south of
sampling location S9. Surface soil sample 59 and subsurface soil S10
vere collected off-site as potential background soil samples to
determine the representative chemical content of the soil in the area
surrounding the site. Unless otherwise noted, all samples were
collected with a garden trowel, placed in stainless steel bowls, mixed,
and then transferred to sample bottles (E & E 1987). The sample
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portions collected fo; volatile organic analysis were transferred
directly into the sample bottles (E & E 1987).

Standard E & E decontamination procedures were adhered to during
the collection of all 10 soil/sediment samples. The procedures included
the scrubbing of all equipment (e.g., posthole digger, hand auger,
stainless steel bowls, spoons, and trowels) with a solution of detergent
(Alconox) and distilled water, and triple-rinsing the equipment with
distilled water before the collection of each sample (E & E 1987). All
10 soil/sediment samples were packaged and shipped in accordance with
U.S. EPA-required procedures.

As directed by U.S. EPA; all soil/sediment samples were analyzed
using the U.S. EPA Contract Laboratory Program (CLP).

Monitoring Well Sampling Procedures. Monitoring well samples vere

collected by FIT from five on-site monitoring wells (see Table 3-1 for
FIT designations of monitoring wells). Monitoring well MW1 was located
east of the main plant building (see Figure 3-3 for monitoring well
sampling locations). Monitoring well sample MW2 was collected from a
production well located on the north side of River Street. Monitoring
wvell sample MW2 was difficult to collect because of excessive bubbling
of the well water from the outside tap. The bubbling problem of
monitoring well MW2 may have affected the volatile organic sampling
results. Monitoring well sample MW3 was collected on the southwest

side of the former emergency spent liquor pond. Monitoring well
sampling locations MWV1l, MW2, and MW3 were selected as potential

downgradient locations to determine whether TCL compounds and/or TAL
analytes had migrated downgradient from the site.

Monitoring well sample MW4 and MW5 were collected as potential
upgradient samples. Sample MW4 was collected northeast of the former
emergency spent liquor pond. Monitoring well sample MW5 was collected
north of the landfill. Because monitoring well elevation measurements
wvere not available, FIT was unable to determine the groundwater flow
direction at the site. However, according to a hydrogeological study
conducted by CH2M Hill in April 1981, groundwater was flowing in a
west-southvest direction beneath the site toward the Kalamazoo River.

Based on this assumption, monitoring well MW4 is upgradient of the
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A"
Table 3-1
FIT Designations Of Monitoring Wells
STS CH2M Hill Former Municipal Menasha
Vell Vell Vell Vell Corporation
MWl - - - pPV-8
Nt MW2 - - PV-6 PVW-6
MW3 MW-P1 - - -
LA MW-P2 - - -
MW5 - TH4 - -
-- Not applicable.
‘b’
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former emergency spent liquor pond, and well MW5 is upgradient from the
landfill (see Table 3-2 for monitoring well data).

In accordance with U.S. EPA quality assurance/quality control
(QA/QC) requirements, a duplicate monitoring well sample and a field
blank sample were collected. The duplicate sample was collected at
location MW1l. The field blank sample was prepared from distilled
vater.

All monitoring wells were purged of three to five volumes of
standing water prior to the collection of each sample. Monitoring
wvell samples MW3, MW4, and MW5 were collected with stainless steel
bailers that had been scrubbed with a solution of detergent (Alconox)
and distilled water, and triple-rinsed with distilled water prior to
the collection of each sample (E & E 1987). Monitoring well samples MWl
and MV2 were collected straight from the taps of the production wells.

As directed by U.S. EPA, all monitoring well samples were analyzed
using the U.S. EPA CLP.

Surface Vater Sampling Procedures. FIT collected four surface

vater samples during the SSI. The Kalamazoo River flows in a westerly
direction past the site. Surface water samples SW1 and SW4 were col-
lécted from the Kalamazoo River. Surface water sample SW2 was collected
from the discharge of Outfall 003 before it entered the Kalamazoo River.
Surface water sample SW3 was collected from the discharge of Outfall 002
before it entered the Kalamazoo River.

Surface vater sample SW1 was collected on the east side of the dam
as an upstream sample to determine the surface water constituents common
to the river (see Figure 3-4 for on-site surface water sampling loca-
tions). Surface water sample SW2 was collected from the discharge of
Outfall 003, located south of the main plant building. This sample con-
tained excessive bubbles. The volatile organic results may have been
affected by the bubbling. Surface water sample SW3 was collected from a
veir building located southeast of the main site entrance. The wvater
from this weir is discharged through Outfall 002. Surface water samples
SW2 and SW3 were collected at these locations to determine whether TCL
compounds and/or TAL analytes were being discharged to the Kalamazoo

River from the on-site facility.
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MONITORING WELL DATA
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Vell Vell Depth Depth to Vater
(feet) (feet)

MWl NA NA

MW2* 99.80 NA

MW3 48.50 40.82

MW4 46.50 33.78

MW5 137.00 106.70

* Production wells.
NA Not available.
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Surface water sample SW4 was collected near the bank of the river,
north of the property at 308 Water Street (see Figure 3-5 for additional
surface water sampling location). Surface water sample SW4 was selected
as a potential downstream sample to determine whether TCL compounds and/
or TAL analytes had migrated from the site.

In accordance with the U.S. EPA QA/QC requirements, a duplicate
surface water sample and a field blank sample were collected. The
duplicate sample was collected at sample location SW1l. The field blank
sample was prepared from distilled water.

Surface water samples SW1 and SW4 were collected by submerging
sample bottles directly into the water. Surface water sample SW2 vas
collected with a stainless steel dip cup, by filling the cup at the
point of discharge and transferring the surface water sample to sample
bottles. The stainless steel dip cup had been scrubbed with a solution
of detergent (Alconox) and distilled water, and triple-rinsed with
distilled water prior to the collection of the sample (E & E 1987).
Surface water sample SW3 was collected by submerging sample bottles
directly into the weir water.

As directed by U.S. EPA, all surface water samples were analyzed
using the U.S. EPA CLP.
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4. ANALYTICAL RESULTS

This section presents results of the chemical analysis of FIT-
collected soil/sediment, monitoring well, and surface water samples for
TCL compounds and TAL analytes. All samples were analyzed for volatile
organics, semivolatile organics, pesticides/polychlorinated biphenyls’
(PCBs), metals, and cyanides. Complete chemical analysis results of
FIT-collected soil/sediment, monitoring well, and surface water samples
are provided in Tables 4-1, 4-2, and 4-3, respectively.

Quantitation/detection limits used in the analysis of all samples
ate provided in Appendix D.

The analytical data for the chemical analysis of soil/sediment,
monitoring well, and surface water samples collected for this SSI have
been reviewed by U.S. EPA for compliance with terms of CLP, and the
reviev has been approved by U.S. EPA. The analytical data have also
been reviewed by FIT for validity and usability. Any additions, dele-
tions, or changes to the data have been incorporated in the chemical

analysis results tables presented in this section.

4-1
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- Table 4-1
RESULIS OF CHENICAL ANALYSIS OF
. TIT-COLLECTED SOIL/SEDIMENT SAMPLES

Sample Collection Inforcation Sauple Nenber
1nd Parsneters 81 82 ] S4 85 56 57 58 59 510
late - - T5/%/%0 6/26790 6/26/90 226790 6/26/9 6127790 6727790 6/27/90 6/27/90 672779
Tine 1345 1410 1450 1515 1615 1200 1235 1250 1220 1230
CLF Organic Traffic Reoart Nusber £LES4 EL}SS ELRSG ELRS7 ELRSE ELRS9 ELK60 ELR61 ELR62 LR63
CLP Inorqanic Traffic kepart Nuaber KELP4S HELP46 NELFA7 HELP4B HELP49 KELFS0 HELPS1 RELES? HELPS3 HELPS4
Compound Detected
{values_in uy/ka)
Volatile Dreanics
carbon disultide - -- - - 61 - 13 - -- --
toluene - 51 - 2 - hA 91 - 2) -
Semivolatile Orgamcs
phenanthrene -- - - - 2401 - -~ - - -
fluoranthene - -- - - - - - -~ 1403 -
pyrene - - - -~ 280 - -~ - 190) -
benzolalanthracene - - - - - - -~ -- 130] --
chrysene -- -- -- - 1701 - - - 1701 --
bis(2-ethylhexyl)ghthalate 130J 380J - - - 6601 - - - 531

+1,2,3-cdlpyrene - - - - 110] -- - - - -
Analyte Detecied A
{values_1n s9/k)
aluminus 2,690 3,240 3,800 3,100 1,59 2,270 6,010 10,500 3,310 4,500
arsenic 8.8N3 4,511 3,543 2,1 2.9N1 5.943 8.3BN] 6.94] 10,28 3.5H)
bariue 21k 31.48 31.9% 17.58 12.28 3118 £0.58 6 8.7 388
terylliun . -- 7.6 -- - -- - - 0.578 0.258 -
calcius 25,400 23,800 1,1208 3,90 26,000 21,600 7,22 33,000 23,400 7108
chrogtye 5.8 5.4 4.8 5.7 2 6.5 10.48 17 5 5
cobalt 2.88 3.78 2.3 2.48 1.2 2.3 - 10.4R 3.2 1.98
copper 11.1 46 5,281 5.8] 9.4 10.6 16,9k 15.1 12.8 5.3
sron 7,900 7,730 5,310 5,050 3,920 6,720 9,740 21,600 14,900 7,570
lead 7.3 14.8 8.7 5.4 7.6 8.8 2 10.3 45.8 5.9
nagniesium 9,010 11,200 7998 1,880 8,240 6,520 23,2008 13,500 8,180 7508
sanganese 183 280 105 94.3 107 153 W7 350 570 Ny
sercury - 0.1581 - - 0.11N] 1.943 7.9 0.45H] 0.68H] 0.36H]
nickel 6.68 6.38 47 6.88 3.78 % - 2.5 8.8 S.48
potassium 3048 1968 2108 1838 2538 2988 8248 1,490 3208 1198
sadiua 2868 8238 30.4B 838 1988 9748 31,2308 2508 60.58 36.65
vanadia 9.58 7.48 9.3 8.43 58 9.48 14.18 1.7 8.9 88
zine 20,9 28 25.8 uA 17.1 2.2 38.9 63.9 67.4 16.1
-~ Hot detected.
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JHE QUALTFIER
1
AHALYTE QUALIFIERS

L]

| —

BEEINITION
Indicates an estinated value,

BEFINITION
Spike recoveries outside GC protocsls, which indicates 3
pussible matrix problem. Dats may be biased high or low.
See spike resulis and lstoratory nsrrative,
Yalue 15 real, but 15 sbave instrusent DL and below CEDL.

Yalue is sbove CRDL and is an estimated value becsuse of 3 (C
protocol.

INIERPRETATION
Canpound value miy te semicuantitative.
INTERFRETATION
Yalue may be quantititive or semi-
guantitstive,
Value m3y be quantitative or semi-

quantitative.

Vslue may be semiguantilative.
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APPENDIX D
U.S. EPA TARGET COMPOUND LIST AND

— —_ _ . TARGET ANALYTE LIST _ =
QUANTITATION/DETECTION LIMITS
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Contract Laboratory Program
Target Compound List MENO01969

Quantitation Limitg

SOIL

SEDIMENT
COMPOUND CAS § VATER SLUDGE
Chloromethane 74-87-3 10 ug/L 1
Bromomethane 74-83-9 10 g 13 ug/Kg
Vinyl chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene chloride 15-09-2 S 5
Acetone 67-64-1 10 5
Carbon disulfide 75-15-0 S s
1,1-dichloroethene 75-35-4 5 5
1,1-dichloroethane 75-34-3 5 s
1,2-dichloroethene (total) 540-59-0 S 5
Chloroform 67-66-3 5 5
1,2-dichloroethane 107-06-2 S 5
2-butanone (MEK) 78-93-3 10 10
1,1,1-trichloroethane 71-55-6 S 5
Carbon tetrachloride 56-23-5 —5—- - s —-
Vinyl acetate 108-05-4 10 10
Bromodichloromethane 75-27-4 5 5
1,2-dichloropropane 78-87-5 1 5
cis-1,3-dichloropropene 10061-01-5 5 s
Trichloroethene 79-01-6 S 5
Didromochloromethane 124-48-1 L3 s
1,1,2-trichloroethane 79-00-5 [} s
Benzene 71-43-2 3 5
Trans-1,3-dichloropropene 10061-02-6 S 5
Bromoform 75-25-2 5 s
4-Methyl-2-pentanone 108-10-1 10 .10
2-Bexanone 591-78-6 10 10
Tetrachloroethene 127-18-4 S s
Tolene 108-88-3 s s
1,1,2,2-tetrachloroethane 79-34-5 S [
Chlorobenzene 108-90-7 [3 5
Ethyl benzene 100-41-4 S 5
Styrene 100-42-5 5 5
Xylenes (total) 1330-20-7 5 5

A-2 Rev 7/87
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Table A MENO1970
Contract Laboratory Progras

-Target Compound List
Semivolatiles Quantitation Linits

SOIL
SEDIMENT

COHPOUND CAs & VATER SLUDGB
Phenol 108-95-2 10 ug/L 330 ug/kg
bis(2-Chloroethyl) ether 111-44-4 10 330
2-Chlorophenol 95-57-8 10 330
1,3-Dichlorobenzene 541-73-1 10 330
1,4-Dichlorobenzene 106-46-7 10 330
Benzyl Alcohol 100-51-6 10 330
1,2-Dichlorobenzene 95-50-1 10 330
2-Methylphenol 95-48-7 10 330
bis(2-Chloroisopropyl) ether 108-60-1 10 130
4-Methylphenol 106-44-5 10 330
N-Nitroso-di-n-dipropylamine 621-64-7 10 330
Bexachloroethane ‘ 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 10 330
2,4-Dimethylphencl 105-67-9 10 330 _
Benzoic Acid 65-85-0 50 1600
bis(2-Chloroethoxy) methane 111-91-1 10 330
2,4-Dichlorophenol 120-83-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
Naphthalene 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330

e Bexachlorobutadiene 87-68-3 10 300
4-Chloro-3-methylphenol 59-50-7 10 130
2-Methylnaphthalene 91-57-6 10 330
Hexachlorocyclopentadiene 17-47-4 10 330
2,4,6-Trichlorophenol 88-06-2 10 . 330
2,4,5-Trichlorophenol 95-95-4 50 1600
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 50 1600
Dimethylphthalate 131-11-3 10 330
Acenaphthylene 208-96-8 10 330
2,6-Dinitrotoluene 606-20-2 10 130
3-Ritroaniline 99-09-2 30 1600
Acenaphthene 83-32-9 10 330
2,4-Dinitrophencl 51-28-5 . L] 1600
A-Nitrophenol 100-02-7 S0 1600 .
Dibenzofuran 132-64-9 10 330
2,4-Dinitrotoluene 121-14-2 10 330

, Diethylphthalate 84-66-2 10 330

: 4-Chlorophenyl-phenyl ether 7005-72-3 10 330

A-3 . Rev 7/87
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Table A

Contract Laboratory Program
Target Compound List
Semivolatiles Quantitation Limits

MEN01971

SOIL
SLUDGE
COHPOUND CAS ¢ VATER SEDIMENT
Fluorene 86-73-7 10 wgnL 330 ug/xg
&4-Nitroaniline 100-01-6 1600
4,6-Dinitro-2-methylphenol 534-52-1 S0 1600
N-nitrosodiphenylamine 86-30-6 10 330
4-Bromophenyl-phenylether 101-55-3 10 330
Hexachlorobenzene 118-74-1 10 130
Pentachlorophenol 87-86-5 S0 1600
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Di-n-butylphthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene o 129-00-0 _ 10— - -330 - -
Butylbenzylphthalate 85-68-7 10 330
3,3'-Dichlorobenzidine 91-94-1 20 660
Benzo(a)anthracene 56-55-3 10 330
Chrysene 218-01-9 10 330
bis(2-Ethylhexyl)phthalate 117-81-7 10 330
Di-n-octylphthalate 117-84-0 10 330
Benzo(b) fluoranthene 205-99-2 10 330
Benzo(k)fluoranthene 207-08-9 10 330
Benzo(a)pyrene 50-32-8 10 330
Indeno(l,2,3-cd)pyrene 193.39.5 10 330
Dibenz(a,h)anthracene 53-70-3 10 330
Benzo(g,h,1)perylene 191-24-2 10 330
A-4
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Table A

2
Contract Laboratory Prograa MENO0197
.. Target Compound List
Pesticide and PCB Quantitation Limits
SOIL
SEDIMENT
COMPOUND CAS § VATER SLUDGE
alpha-BHC 319-84-6 0.05 ug/L 8 ug/
bega—BHC 319-85-7 0.05 8 e/ke
delta-BHC 319-86-8 0.05 8
gamma-BAC (Lindane) 58-89-9 0.05 8
Heptachlor 76-44-8 0.05 8
Aldrin 309-00-2 0.05 8
Reptachlor epoxide 1024-57-3 0.05 8
Endosulfan I 959-98-8 0.05 8
Dieldrin 60-57-1 0.10 16
4,4'-DDE 72-55-9 0.10 16
Endrin 72-20-8 0.10 16
Endosulfan II 33213-65-9 0.10 16
4,4'-DDD 72-54-8 0.10 16
Endosulfan sulfate 1031-07-8 0.10 16
4,4'-DDT 50-29-3 - 0.10 16
Methoxychlor (Mariate) 72-43-5 0.5 80
Endrin ketone 53494-70-5 0.10 16
alpha-Chlordane -3103-71-9 0.5 80
gamma-chlordane 5103-74-2 0.3 80
Toxaphene 8001-35-2 1.0 160
AROCLOR-1016 12674-11-2 0.5 80
AROCLOR-1221 11104-28-2 0.5 80
AROCLOR-1232 11141-16-5 0.5 80
AROCLOR-1242 53469-21-9 0.5 80
AROCLOR-1248 12672-29-6 0.5 80
AROCLOR-1254 11097-69-1 1.0 160
AROCLOR-1260 11096-82-5 1.0 160
A-S
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Table A (Cont.)

CONTRACT LABORATORY PROGRAM
TARGET ANALYTE LIST (TAL)
INORGANIC DETECTION LIMITS

Detection Linits

Vater Soil Sediment
Compound Procedure (vg/L) Sludge (mg/kg)
aluminum ICcp 200 40
antimony furnace 60 2.4
arsenic furnace 10 2
barium ICP 200 40
beryllium ICp S 1
cadmium ICp 5 1
calcium Icp 5,000 1,000
chromium ICP 10 2
cobalt ICp S0 10
copper ICp 25 5
iron ICP 100 20
lead furnace S 1
magnesium Icp 5,000 1,000
manganese ICp 15 3
mercury cold vapor 0.2 0.008
nickel Icp 40 8
potassium icp 5,000 1,000
selenium furnace S 1
silver Icep 10 2
sodium Ice 5,000 1,000
thallium furnace 10 2
tin ICP 40 8
vanadiua Icp 50 10
zine ICP 20 4
cyanide color 10 2
3767:1
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fr. below lond surfoce

/ LA

v

10 PUMPING LEVEL below lond surfoce
£

A5,

—_—F. ef?c'._bn. ,_’

g foef, o] qant

11 WATER QUARITY i Parts Per Million:
tron (Fek______ Chlorides (Cl)

Hard

12 wELL HEAD COMPLETION: [ 1n Approved Pir
Pitless Adapter [ ] 12* Above Grade

13 GROUTING:
Well Grouted? [ Yes KT No
Moterial: (] Neet Comenr [J

Depthz From_____fr. ta___fr.

14 sAMITARY: .

of ; S
S O RIS i e,
_f irecti Type
Well disinfected upon completion ﬁ'Y.s D No-- -

-

13 Pump: e w

” i
Mode! N [0l 4T Hp /

Lengtr of Drop- P‘plé_h. :npeci'y
TypeE]

Submersibie

DJ»

D Reciprocating

16 Remoarks, elevation, source of dota, ete.

ADDED INFO. 3Y DRILLER. {TEM NO.

« CORECTED BY: © %

17 WATER WELL CONTRACTOR"S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true
to the beat of my knowledge ond belief.

2 (o0 Clef e

Q473

Address

SINESS nAMT

Yeeq 1+ o v

.(ﬁls‘l’l‘ﬂo‘ no,

- -
3840:TICN BY: E = “
Ds70 room  6-ss gAY 2 9 1968

GEOLOGICAL

Sugnmd é{/} ﬂ’i&, é( [ / é 5
AWTHOR 12D REPREIERTATIVE

SURVEY COPY
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GEOLOGLIL AL SURVEY SamMPLE No

YIS

WATER WELL RECORD

L]

L]

MICHIGAN DEPARTMENT .
oF 16

MENO01980 |

-

ACT 294 PA 1965
1 LOCATION OF wELL | PUBLIC HEALTH 5
E anly Town:mp Naive Fractson Setion Number  Tuwa Numbac Range Numbes
AL s DT C,0 4 R 2 P23 ' N'S. E’w

icy Ang Ditecthion trom Road [ntersaclions

R/WER ,

Struut addruss & Csty of Weli Location

O E . O0F FPprINT rinid 8O, gi

3 OWNER Of WELL }
MEASHIN Cog POPR TIOA/

Addiuay

TSHE GO, AMICNIGAAS

LoCdte mm“”xj' in section below SketLh Mag: 4 Wil OEPTH {comoietod)  Date ot Conuletion
-1 T T
Lo 80 /-27-79
-— _} il et S D Cabie tool D RolLaery D Otiven D Ouwg
t 1 _: ¢ D Hollow rud D Jetiad D Borwd g! 2Q~
.- _,:_._..:. - - - T 6 USE. [Jpomestic  [] Pumec Suppiy Industry
- .1|... ..1I,. - _.:__ _— § s D lriigation D A Conditinning D Caavrmicial
| Dhu Wetl
i : : l 7 CASING. ThnudodD Weisea ! :
1 Do, R i Hughl.@uluw
1ML Surface =2 .
! —
2 FORMATION ' TNIC;:ESS .%‘:7?:“:‘ Qm. to E\l. Dupin |quh| _ll_Jbs.’!l.
| STRATUM STRATUM tn, to 1. Dwotn } Drive Shou? YUSDNO g/
8 SCREEN. v
1l .
b/ 7'\/ 3[4/\1/‘), SR A\LEL /1 TypedC /I dd30A Wi Dra: 1D "
cg é Siorw/ Gauze . 030 Lengin 9 O :
- LM \7/ 3 Set butween (D¢ f.and DO n,
T - T T -1 . . Fittings: -
FrniE =anain 14 _(de

¢ 1 IESE  SNAALD

36

76

9 STATIC WATER LEVEL

/ l tt. balow land surface

</

fol®)

NN IR GPA\[&'% BoOue DELS

10 PUMPING LEVEL below iana surface
600 g.0.M.

ﬂ/ / ft. afmr_{g_hrs. pUTOING

1. atter hrs. pumoing Q.b.m.

Tﬂ = \'/ R 122) ¢ DELS

11 WATER QUALITY 1n Pans Per Militon;

iran (Fe) Chiarides (CI1)

Hardness Other

12 WELL HEAD COMPLETION: [] (n Approved Pit

G Pitless Adapter m 12°* Above Grade

a

13 went Grouted? @ve:
D Nuat Cement enone
/q L L ‘/

From f1.

Deaoth:
14 Nearest Source of possible contamination

faet Diurecson Troe

Welil disinfected uon comoseuan []ves [ No

]

15 pump: Not instatled

Manufacturer’s Name

Model Number HP ____ Volts

Length of Orop Pipe G.P.M.

Type: D Submersible

3 set

. capacnty

[ Reciorocaung

r

' USE A 2MO SHEET IF NEXDRO

| 16 Remarks, elevation. source of data, etc.

17 WATER WELL CONTRACTOR'S CERTIFICATION

0a7d 100M (Rev. 12-681

This well was drnilied under my junsdiction and this report 1S true
10 {he bust ot my knowivdge and betief.

A SRR AR SR S/ TGN

REGISTERED BUSINESS NAME 4 REGISTRATICN NO

P ~ 4 .
Address £ T ' b o c s 1 ! 4

(‘K“;‘ch- e =
Sighud Py ')/((:/4”-—2 Datg =2 "2 .2 7

TUTRORIPED REPRESENTATIVE

LOCAL HEALTH DEPT. COPY | ery) A2



.F

" tOLOGIL AL SURVEY SAMPLE No.

[

po

1 LOCATION OF WELL |

WATER WELL RECORD

ACT 234

PA 1905

(]| mENO1981

MICHIGAN DEPARTMENT
F
PUBLIC HEALTH

7 -

c“"ﬁ/&/ o

Fraction

ALY

n«}&’x ) 9 //f/f’ cr”

aﬂ%

Swction Nomow | Tuwn Numbe

J N2
3 OWNER OF WELL.

Rungu Number

L7 uw.

¢ d.vt"/-/ l vAaug

| /.37-Z W&%J roass  f1 L LAt 2 LT
Street address & City of Well Localion " ? i 7 J :{a L 4 £y ,\{
Locdte with X' in section balow LSkutch Mma 4 WELL DEPTH: (completed) Date of Comolution
{ L] T
| i { Jj ft, Y 4 J’ - 7,2
. ol
| = _.% - _.:— —:_ —4 5 D Cable 100l D Rotary D Driven D Dug
1 ] ] . e-3 E Holiow rod D Jetted D 8ored D
- ‘Jl‘-':"‘ —:—"" T #/ 6 use. Eoomasuc D Pubiic Suppiy D Industry
I { i i  aar Dlmnunon D Air Conditioning D Commerciatl
. 2 T T ) Tast Wail
] ; . l - //é xX CZA/‘/ 7g‘A.iLNG- ThreadvaX] watdea[] | Haight. Above, Setes
L [y 'Sualocu __L_!l.
2 FORMATION s | e or | w2 10 g‘- Deotn | Weront basn.
] ostratum | Cstaatum | 2 a0 1t. Deoth | Drive Shoe? ves Bl no []
%1 /! W // ’ e £
. - s
L // Type: _&—‘&L_ Oss.: / o
’

L P S TE T

Siot/ Gewws '/‘.’Z

Set between f1, ang

|JAI Z//W

30

/

vy

5

/

»

53’

9 STATIC WATER LEVEL

7 ?_ ft. below land surface

- et
10 PUMP)NG LEVEL below land surface
2 3 . after A hes. pumoing ZZ 9.p.m.

A
&. f1. sfter L hrs. pumoing Z 'é g.0.m,

11 WATER QUALITY 1n Parts Per Million:

iron {Fe) q 4{ 2 Chw’(”z 2 . l

Hardnass QOther

12 WELL HEAD COMPLETION: [ 1n Acoraves 12

[:] Pitiess Adaoter m 12" Above Grade

13 Weil G«ouud?DYes B No

D Neat Cement Daomomu D

Depth*  From ft. to

——

fr.
14 Nearest Sowrce of possyble contaminal
/ Out .s . fa/Dicection M

Weil disinfected upon complation Mvgs N

Type

15 pume: @ Not instalied

Manufactursr’s Name

Model Numbar HP ____Volts

Langth of Drop Pipe ft. capacity G.P.M,

B

Tyoe: D Submarsible

O =

] recivrocaung

USK A 2ND SHEET I7 NELDED

16 Remarks, elevation, source of data, etc.

17 WATER WELL CONTRACTOR’S CERTIFICATION:
This well was drilied under m/vyn;; 1ction and tms
. an

118 true
[T el d

Pt D

-

Signed

™ bey ot mv knowie
/?" L . [(
REGISTERED BUSINESS NAME

Addiess,_ ?ﬂg

/

a;cufn}t:;;o
Q’///{ o L //‘7’-/

Dé7d 100M (Rev. 12 68}

1 OC Al

A
> ’— 7 »/\o
.« // Date {, _—r D C.
Aul’MOTlth.D REPRESENTATWE
# .

WeLL 22

HFA! TH NEPT rCNDVY

7
"\

N



MENO01982
~ .
Otsogo Twp. (Allegan County)
Charles 7. Teater
Martindale # 1 Pernit # 5395
Drilling Contractor: Company Tools.
Location: SWE SW: WYL section 29, T.1N., R.12W. ,
330 feet from south and 330 fect froo west lire of quarter sectton.
Flevatior: 836.7 feet zbove sea level.
Record by J. Akers from driller's log.
PLEISTOCEIE: ' Thicimess Depth -
Drift: foct) fLfeet)
Drift 259 \ 259
MISSISSIPPIAN:
Coldwater:
Shale, gray 2ag g5
Linc, gray 535
Shale, gray 285 820
- lud, red 3 823
Shale, gray 37 860
Rad Rock 18 g78
Ellsworth: ’ -
Shale, groea 2971 1175
.Linc shells 20 1195
Shale, green 30 1225
Shale, gray 65 1290
HISSISSIPPIAN-DIVONIAN:
Antrin:
Shale, brown 110 1400 (1406 S.L.i1.)
DEVONIAY:
- Traverse:
Iimo, brokoen 15 15
Shale, gray : 32 1447 (1454 S.L.K.)
Line (Water 1500-1515) 68 1515
- (Correction 1460 C.1. - 1466 5.L.4.)
Total Depth 1515
Casing Record: Commenced: 4-23-39
10" 122t Completed: 5-13-39

g 253' Initisl Production: Dry Hole
haad Reduced Eole  1u5i! Plugged and Abardoned: 5-15-39.

8
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APR 16 1976 WATER WELL RECORD M '
ACT 294 PA 1965 MEN01983 9
1 LOCATION OF WELL | + veLiL HEALTH
County Townsiup Name A:’r 1o { </ Section Number {Town Number Range Number
- Allegjn Otsego L fis v it | 23 IV s | IV gy,
Distance And Direction from Road Intersections 3 OWNER OF WELL:
800 ft, NE of Road 89 & Morrell St, City of Otsego
- In Brookside Park - Otsego, Mich. Address 117 East Orleans
Street address & City of Well Location Otsego, MiChigan 49078
Lo e wuh."x" n section helow Sketch Mag:. 4 WELL DEPTH: (completed) Date ot Comotenion
\J
i 115 . July, 1975
- __.!. — ...:_ - 5 D Cable tool g Rotary D Driven D Dug
i 1 D Hollow rod D Jetted D Bored D
wi_ _:._ _Jl. - _: 6 use: DDomesuc g Public Supply D industry
i | 1 1 D frugation D Air Conditioning D Commercial
- —1— —— — ——
! T ° ] [Trestwen (] :
I 1 7 CASING: Threadea( ] Weldedg Height: Above/Below
L iam. I,
L——\ MILE . Surfaci] 1 f1.
THICKNESS | DEPTH TO i 1o f lw ; ¢
2 FORMATION oF B0TTOM OF -]:6—'"' to 85—ft. Depth | eight tbs./ft,
. STRATUM STRATUM n, to ft. Depth | Orive Shoe? ves D No | I
8 SCREEN: 12" p.s
Fi1ll - . 0 5 Type: _Stainl asg-StaelPia: iﬁé@q
Stot/Gauze _3§ Length - 30'
Medium Sand 3 20 Set between 85 f1. and ;;5 fr.
Fittings: Welded
~3ft Brown clay 20 22
T 9 STATIC WATER LEVEL
Fine sand 22 36 19 ___ ft. below land surface
10 PUMPING LEVEL below tand surface
Coarse sand and gravel 36 l‘O 35 ft. aflorz__hrs. pumping 1000 _ 9.0.m,
wr _Comrse sand and gravel w/boulders 40 45 f1. after___ hrs. pumping g-2.m.
= - 11 WATER QUALITY in Parts Per Million:
Medium sand and gravel 45 60 fron (Fe) Chilorides (Ch)
Coarse sand w/some gravel 60 95 Hardness Other
12 WELL HEAD COMPLETION: O in Acoroved pit
Coarse sand w/boulders 95 113 [] rittess Adapter [ 12°* Above Grade
X
13 welt Grouted? QYu Owe
Clay 113 115 Neat Cement [ ]Bentonite